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SUMMARY

As part of an oVera]] effort to identify and mitigate
Qroundwater contamination By Synthetic organic chemicais, the New
York SfatevLegis1ature, through the New York State Health
Deparfment (NYSHD) appropriated special funding to conduct
groundwater investigation programs on Lbng Island. Under
contract with NYSHD, the Nassau County Department of Healfh
(NCDH) has undertaken six special groundwater projects. The
isixth of these projects, which is the 1nvestigation.of sites of
‘groundwater contamination by synthetic organic chemicals in |
Nassau County is the subject of this report.

To assist NCDH in the performance of this 1nvest1gat1on,
the County retained Dvirka and Bart11ucc1, Consulting Engineers,
Syosset, New York, to provide environmental engineering and
geohydrological services.

The purpose of this Investigation of Contaminated Aquifer
Segménts 1h'Nassau County is to idehfify the most éignificant
sites of grogndwater contaminated by organic chemicals in the
County, and to determine the extent,Asource and alternative
methods for management of the contamination.

Based on a comprehensive assessﬁent of organfc.chemica]
contamination of groundwater and water supply conducted under

this investigation, and consideration of other current or planned

S-1
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1nvest1gat1ons, five sites were se1ected for this prOJect. These
sites center about industrial areas 1ocated in New Cassel North -
Hicksville; West Hicksvilie; Garden City Park; and New Hyde |
Park. |

- As part of this study, 59 monitoring We]]s were insta]]ed.
The'locations of the wells dri]fed'during Phase I of the project
(29) were selected based upon a survey of industries in each of
the areas, that accord1ng to NCDH records, handled synthetic
organ1c chem1cals. The locat1ons of the Phase II wells (30) were
selected to estab11sh groundwater quality upgrad1ent of the sites
and to better define the extent of contamination, as well as to
beg1n to identify possible contaminant sources.

» In addition to the new wells installed as part of this
prdject, data from 19 existing Nassau County monitoring wells and
18 pub]it water supply wells were used in the investigatibn.

Based upon the results of data obtained from these wells,
evaiuation of site specific dnd.regional'hydrogeoTogy, and
assessment of information.concerning possible contaminant
sources, the findings in each area are summarized below. The
order in which the site§ are discussed reflects the severity of
groundwater contaminationvand'threat to water supply.

o New Cassel - Extensivé and substantial contamination of

groundwater is found in this area. Six wells have levels of

S-2

R2-0000011



total volatile organic chemicals above 1000 ug/1, with a maxi-
mum concentration of nearly 10,000 ug/]. Results of upgradient
monitoring wells appear to isolate the industria]narea Soufh of
the Long Island Rai]road aﬁd north of 01d Country Road as the -
source. ‘

Downgradient we]]s'indicate that contamination in concen-
tration of a maximum of 1,000Aug/1 total organics has migrated
- at least 1,600 feet ffom the industrial area. Other further
downgradient‘wells show that contamination has migrated at
- least 3,000 feet in concentrations of about 100 ug/1. Deeper
wells in and downgradient of the industrial area also indicate
that contamination has migrated into the Magothy aquifef’to at
least 260 feet below the ground surface and in significant
concentrations (2,700 ug/1) at about 100 feet.

‘Although at the present time this contamination does not
impacf'publié wéter éupp]y wells in the area, there is a
potential threat to watef supply; particularly to the Bowling
Green Water District,-becéuée of the high levels of organic
chemicals found and the apparent absencé of -an aquaclude below
and downgradient of the industrial site. |

Garden City Park - Substantial contamination of groundwater

(concentrations of 51,000'ug/1‘were detected in one well and
2,600 ug/1 in a second well) is found in this érea. Based on
existihg information, however, thé contamination is not as
widespread as in New Cassel comparing suites'of»compounds

detected as well as areal extent.

S-3
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It is probable that the majority of groundwater ;odtamina-.
tion in Garden City ﬁérk originétes from an iﬁdustria] area
along and west of Herricks Road and north of the Long Island
. Railroad. Although upgradient welis.do not isolate the area
source of contamination, downgradient wells essentially all

exhibit contamination (greater than 100 ug/1 total volatile
organics). Other sources located in industrial areas along the
rai]road; however, may also be coﬁtributing factors.

The one existing.water supp]y well in the immediaté
vicinity of the study area is slightly contaminated with
organic compounds (10 ug/1). A]ﬁhough data is limited with
regard fo deép monitoring wells in this area, one monitoring
well 100 feet below the surface indicates that the upper
Magothy shows significant contamination (up to nearly 200 ug/1
total organic pompounds). Since Garden City Park is part of
the Magothy recharge area, there is the potential for further
contamination of water supply in the future. |

West Hick59111e - Some significant (maximum of 6,800 ug/1) and

extensive contamination of grdundwatef was found in the area of
- we§t Hicksville. Although there are ho upgradient monitoring
welis; it -appears based on land use that céntamination is
originating from the industrial area along West John Street and

Duffy Avenue para1[e1 to the Long Island Railroad. - A number of

S-4
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waste disposal violations and spills have been reported in this

area. Based on data obtained from deep monitoring wells in thé

area, contamination (approximately 2,700 ug/1 total volatile

organics) has migrated into the Magothy aquifer up to 265 feet
below the surface. Althongh no'water supply wells within and
downgradient of the study area are presently contaminated with .
organic chemicals, there js a potential threat fp water supply
wells in the Bowling Green Water District. Clay layers that

would impede contaminant migration are identified in deeper

wells in West Hicksville, however, the stratigraphic continuity

is unknown.

New Hyde Park - Significant, but limited contamination of

. groundwater has been reported for existing wells in this area

(maximum of 3,600 ug/1). Wells installed as part of this
prbject detected'liﬁtle or no contamination. There is substan-
tial industrial land use in New Hyde Park that could be contri-
buting to groundwater contamination. Additional information -is
needed at thi§ site to determine sources and extent of the
contamination.

There nere no deep monitoring wé11s'insta11ed as part of
this.investigatinn in the New Hyde Park area; therefore, there
is limited data with regard to vertical contaminant migration

and contamination of the upper Magothy aquifer. However,
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because New Hyde Park is'part of the regional Magothy récharge
area flow regime, and continuous confinihg clays ih the Magothy
are not known to exist in this area;'there is the potential fér
deep contamination of groundwater. Two public water supply
‘wells located about 2,000 feet downgradient of the most signi-
ficant contamination in the Jamaica Water Supply District are
contaminated with total vo]atf]e organics up to about 70 ug/1.
These wells ére treated beforé distribufion of water supply.

North Hicksville - Limited degree of groundwater contamination

(maximum'bf about 1,000 ug/1) has been detected in North
Hicksville. Upgradignt wells indicate that‘thg probable
sources 6f contamination are within the industrial areas
1ocatéd along the Long Islénd Railroad. However, since North
Hicksville was sewered only recently, contamination may also be
the result of househo]d:chemical Waste disposal. The extent of
downgradient contamination is unknown.

Based on the results of deep monitoring and water supply
wells, there is evidence of contamination in the Magothy
aquifer up to 575 feet below the surfaée. Two Hicksville Water
District wells in the sfudy area are being treated for the
removal of volatiTé organic chemicals. Although the data is
limited, and there iﬁ imbairment of the two water supply welTs,
it does not appear that groundwater contaminapion is gboss'or

widespread.

S-6
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‘There was only preliminary study in each of these fivé
areas, and therefore additioha] monﬁtoring wells (shallow and
deep) need to be installed to define thé extent and sources of
contaminatioﬁ, as well as detailed facility surveys in the site
specific industrial areas to verify the sources and to develop
appropriate remedial measures.

In order to accomplish this objéctive, the Nassau County
Department of Health should either undertake further investiga-
tion as part of a County remedial prograﬁ,»or seek to have
these gites placed on the Federaliand/or New York State Super-
fund List for additional pre]imfhary study or Remedial Investi-
'gation and Feasibility Study.

Detailed locations for additional wells cannot be provided
at‘this time based‘on iimitations of existing information.

Well locations should be defined only after additional, more
detailed facility surveys and inspections have been conducted
to detérmine possible sources of contamination. Wells should
be placed both upgradiént and downgradient of suspected facili-
ties to 1so]ate.contamination sources. Additionai wells should
also be installed downgradient of the study areas to define the
horizontal and vertical extent of groundwater contamination and

threat to sources of water supply.

S-7
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For each of the study sites, recommendations for specific
remedial action cannot be provided based on the limited data
gathered {n this study. Site specific mitigation measures can
only be developed after the extent and source of contamination
hés been defined. The most applicable mitigation measures in
these study areas, based on 3 preliminary screening of techno-
logical a1£ernatives,.are the following:

o Excavation and off-site removal of contéminated water,
sludges and soils |

o Impermeable surface seals (capping) to minimize confaminan;
leaching. |

o Subsurface contaminant barriers (sﬁch as slurry walls, grout
curtains and vibrating beams), with pumping wells to control
and recover contaminated groundwater

o Soil flushing systems with subsurface barfiers and recovery
systems to-c1éan contaminated soils

o Onsite Treatment (air or~steém stripping and carbon adsorp-
tion), with groundwéter discharge,‘or pretreatment with
discharge to a municipal treatment facility.

In addition to continued invesﬁigation in the five sites

selected as parf of thié study;‘simi1ar jnvestigation should bev
undertaken in other areas of Nassau County identified as over-

lying contaminated aqujfer‘segménts. ‘These areas include Lake
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Success and Glen Cove; (Other areas of grohndwater contamination
in the Roosevelt Field and Bethpage?HiCngille areas are being
studied.) Monitoring wells should also be installed in indus-
trial areas of the County which are presently not monitored for
groundwater contamination. This is partfcu]ar1y important in the
unsewered areas which are in the deep water supply recharge

zZone.

S-9
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1.0 INTRODUCTION

1.1 Project Background

Since 1975, when signficént concentrations of vinyl
chloride, tet}achloroethylene and trichloroethylene were dis-
covered in water supply wells within an industrial complex in the
southeastern part of the County, the Nassau County Department of
Health (NCDH) has undertaken an extensive pr09ram to determine
the extent and sources of organic chemiéal contamination in the
aquifer system underlying Nassau County. Initially, the manage-
ment approaches employed by the Hea1th_Dep;rtment involved
samp11ng and restr1ct1ng the use of public water supply wells to
protect public hea]th and surveying jndustrial and commercial
estab}ishments to identify and abate sources of organic
chemicals. | |

| As a result of these surveillance programs, 420 public
water supply wells are sampled routinely at least once each year
for synthetic organic chehicaTs, and over 4,000 industrial/-
commercial establishments have been'surveyed since 1976. Based
on theée programs, 15 public water supply wells are currently
restricted because levels of organic contaminants exceed New York
State Guidelines for drinking water, and wastewater discharges
from 40 establishments are controlled by permits,issugd as part
of the New York State Pollutant Discharge Elimination System

(SPDES). In addition, 200 facilities which store and dispose of
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organic chemical products and wastes (including fuel o0il and
gasoline storage tanks) are regulated under Article EléVen of the
Nassau County Sanitary Code, and 35 petroleum discharge permits
have been issued in the county.

In addition to industrial and commercial waste disposal,
an extensive investigation into the uses of toxic housého]d
'products détermined that unsewered residential areas may also be
a significant source of organic chemical contamination of ground-
water. As as result of this determination, sales of organic
chemical cesspool and drain cleaners were banned on Long Island
in 1980 by State law.

With the successful implementation of organic chemical
monitoring in groundwéter and source control‘programs, Nassau
County Has initiated a third management approach which entai]s_
the mitigation of existing groundwater contamination. This
approach involves defining the extent of contamination, determin-
ing sources (if possible), and identifying the need for remedial
programs. RemediaT,actions that have been undertaken by either
County, State or Federal agencies at selected sites to date
include: excavation and removal of contaminated soils and
sludges; containmént of cﬁntaminated groundwater and soil with
subsurface barriers and surface seals; aquifef restoration by
pumping and treatment; installation of water supply monitoring
systems; and provision of contingencies for water supply treat-

ment or alternate supplies.
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As part of fhis ovér311 effort to idéntify and mitigate
groundwater contamination by organic chemicals, the New York..
State Legislature, through the New York State Health Department
(NYSHD) appropriated special funding to conduct Grouﬁdwater

~Investigation Programs on Long Island. Under contract with
NYSHD, the Nassau County Departmént of Health (NCDH) has
undertaken six special groundwater projects. These projects

comprise:

1. Broad Spectrum Organic Chemical Testing
2. Comprehensive Glacial Aquifer Monitoring
3. Autbmated Data Processing

4. Investigation of a Contaminated Aquifer Segment
(Roosevelt Field)

5. Iﬁvestigation of Landfill Impact on Groundwater
Quality (Syosset and Denton Avenue Landfills)

The sixth of these épecia] projects, which is the suﬁject‘
of this report, is the investigation of sites of groundwatef
contaminated by synthetic organic chemicals. To assist in the-
performance of this investigation, NCDH retained Dvirka and -
Bartilucci, Consulting Engineefs of SyoSset, New York, fo provide
environmental engineering and geohydrological technical
services. '

1.2 Purpose and Scope

The purpose of this study is to identify the most signifi-

~cant sites of groundwater contaminated by organic chemicals in

1-3
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Nassau County which héve not already been investigated.“ Primary
emphasis is given to those sites which pose the greatest threat
to public water supply sources. '

The scope of this investigation consists of the following

tasks:

1. Review data available from NCDH's groundwater quality monitor- .
ing network‘and hydrogeologic information at the site 6f
significant areas-of contamination, as well as available -

,'records and data concerning past and present potential sources

of contamination including industrial, commercial, residentia1
and municipal faciﬁity discharges.
2. Rank and select areas for subsurface investigation on the
basis of potential threat to sources of public water supply
wfthin the budget constraints of this‘project. |
3. Design and implement procedufeﬁ and specifications for subsur-
face investigation.
4. Evaluate the results of soil and water quality testing to
determine the extent.and source of groundwater contamination
- at each of the §ites studied; and prepare a report on the
methodology followed and findings of thé study, including
recommendations for legal, administrative and techqi;al pro-
cedures for management of the contamfnated aquifer and soil

segments.

1-4
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Tasks 1 and- 2 wefe conducted jointly by NCDH and Dvirka and
Bartilucci, Consulting Engineers. Task 3 was performed by NCDH,
and Task 4 was performed by Dvirka and Bartilucci, with substan-
‘tial assistance from NCDH.

1.3 Study Approach

Prior to this sthdy, the most recent. comprehensive assess-
ment of organ%é chemical groundwater contamihation in Nassau
County was undertaken in 1978. In order to provide an updated
assessment of groundwatef quality invthe>County to determine the
most critical areas of groundwater contaminat%on and to select
specific sites for subsurface investigation, maps of Nassau
C0unfy were prepared Showing the 1ocations'and depths of all
water supply and monitoring wells. Superimposed on these maps
- was the most reﬁent data for organic chemicals. Except for
public water supply wells, analytical data for organic compounds
were compared to New York State Drinking Water Guidelines for
total volatile organic chemicals. For water supply Qe]]s, the
chemicals were also compared to New York State Drinking Water
Guidelines for individual chemicals. Based on this method of
assessment, wells were classified into four contaminafioﬁ:cate-
gories for total volatile organics andbindividual chemicals as
tabulated below. The maps illustrating this information are

provided in Appendix D of this report.
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CONTAMINATION CATEGORIES FOR ORGANIC CHEMICALS

Total Volatile I

ndividual
, Organics* Chemicals*
Category _ (ug/1) (ug/1)
Ambient/Near Ambient ND-10 ND-5
Contaminated : 10-100 5-50
Significant Contamination 100-1000 50-500
Gross Contamination >1000 >500

*Drinking Water Guideline (100 ug/1 for total volatile organics
and 50 ug/1 for an individual compound except for benzene and
vinyl chloride for which the guideline is 5 ug/1)

As a result of this evaluatien and chemical invéntory

information obtained from industrial surveys conducted by NCDH,

ten areas of significant groundwater contamination by organic

chemicals were identified in Nassau County. These areas are:

1.

2.
3.
4,

- 10,

Mitchel Field
Roosevelt Field
Glen Cove
Hicksville-Bethpage

Lake Success

North Hicksville

West Hicksville

New Cassel
New Hyde Park

Garden City Park

Locations of these areas are shown in Figure 1-1,
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NEW HYDE PARK

GARDEN CQITY PARK

LONG ISLAND SOUND

GLEN COVE

HICKSVILLE ~
BETHPAGE

" EXPRESSWAY

BAY

SUNR!

ROOSEVELT
FIELD

MITCHEL
FIELD —

Dvirka
and

ATLANTIC OCEAN

O) Bartiucci

CONSIAL TING ENOINEERS

LOCATION OF SITES OVERLYING CONTAMINATED | FIGURE NO.
AQUIFER SEGMENTS IN NASSAU COUNTY
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The areas of Mitchel Field, Roosevelt Field and
Hicksville-Bethpage were excluded from investigatibn in fhfs
projecf because other studies were ongoing or planned for these
sites. Glen Cove and Lake Sdcéﬁss wefe excluded primarily
because the depth to groundwater was too great (over 100 feet)
and subsurface investigation of these areas would havevbeen ﬁoo
costly given the limited funds for this project. Glen Cove was
also excluded since it is not located in the Magothy rechargg
area. As a result of these determinations the sites selected for
groundwater investigation as bart of‘this project wéré:‘,NorthA
Hicksville; West Hicksville; New Cassel; New Hyde Park; and
Garden City Park. | S

A two phase approach was then taken in the design of the
mdnitoring network in the five study areas. Initially, a survey
of each of the sites to identify users of synthetic organic
chemicals was performed in conjunction with the Department of
Health. In Phase I, we]]s.wefe-installed within and downgradient
of the industrial areas with special attention giyen to the
facilities identified which handled substantial amounts of these
chemicals. The data obtained from these wells Qas used to
determine which monitoring networks would be expanded during
Phase II.

Bésed on thé degreé of contamination found in Phase I,

only well networks in New Cassel and Garden City Park were

1-7
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expanded during Phase II. Newvade Park well NHP-3, however, was
raised 12 feet in order to sémp]e a higher portion of tﬁe aquifer
immédiately below the water table. It was felt that thfs well,
which was contiguous and downstream of an auto wrécking yard, may
have been screened too deep and missed picking up contamination.

Phase II well locations were chosen within the industrial
areas where more information was needed in view of the Phase I
resu]ts and potential sourﬁes. In addition, wells were placed
further downgradfent in an attempt to define the extent of con-
tamination, as well as upgradient of the areas under. study to
vobtain background information.

- A1l wells were located on public land or municipal water 
supply property because of the potential legal and time
constraints inherent in attempting to gain access to private
property. :

1.4 Regional Hydr&geo]ogic Setting

The aqﬁifer system underlying Nassau County (Figure 1-2)
is composed of three main water bearing units: the glacial,
Magothy and Lloyd formations. These aquifers are hydraulically
connected throughout, and the g]aéial and Magothy aquifers act as
~recharge for underlying units. The upper glacial aquifer,
although not generaily,used for drinking water due to widespread
contaminatidn, is important because it serves as recharge for all

underlying aquifers in the central portion of the County.

1-8
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The oldest rocks in the area are weathered and crystalline
bedrock of Lower Paleozoic and (or) Precambrian age fhat form a
virtually impermeable base for the grodndwater reservoir.

Upper Cretgceous coastal plain deposits of continental and
marine origin overlay the bedrock. These deposits have been
subdivided into three hydrogeologic units which are, from oldest
to youngest, the leyd aquifer, the Raritan clay and the Magothy
aquifer. These units are present throughout most of the County
and are recognized as distinct hydrogeologic units. The deposits
dip and thicken to the southeast‘with the maximum thickness being
about 1,500 feet. |

The Lloyd aquifer is the oldest and deepest water bearing
unit. It rests upon bedroék and consists of lenticular deposi;s
of clay, silt, sandy clay, sand and gravel. The top of the

aquifer dips southeast from about 500 feet below sea level in the

northern part of the study area to more than 1,400 feet below sea

.level at the southern tip of Nassau County. The Lloyd aquifer is
about 200-300 feet in thickness in the study area. Although
there are a few L]oyd wells in central Néssau County, thié
aquifer is used as a primary source of water subp]y only along
the north shore'of the County where the Magothy aquifer does not
exist and in the Long Beach-Lido Beach areé (extreme southern

portion bf Nassau County) when the Magothy is salted. Water in
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the L1oyd aquifer is confined beneath the Rar1tan c]ay.“ The
aquifer is be]1eved to be hydraulically continuous with the
Magothy in Nassau County. ‘

- The Raritan clay, which over]ies the Lloyd formation, is a
significant confining unit that consists mainly of clay and silty
clay, and some sandy clay and sand in the upper port1on. The
clay has a very low hydraulic conduct1v1ty but does not totally
prevent movement of water between the Magothy and the underlying
Lloyd aquifer. The clay ranges from 0 to about 200 feet‘in
thickness,

The Magothy aquifer is the prfncipa] source of water
supply underlying Nassau County. It consists mainly of
lentiéu]ar beds of very fine to medium sand that are ihterbedded
with clay and sandy Clay, silt, and some sand and gravel, Most
of the clay is in the upper half of the unit. Beds of coarse
Sand with gravel are found in most, but not all, Tocations in the
Tower 100 to 150 feet of the unit. The aquifer is non-existent
in many areas along the north éhore and reaches maximum thickness
in the southern part of Nassau County Where its extent is about
1,000 feet. . : ;

The upper glacial aquifer‘consists'of deposits of late 1
Pleistocene and recent (Ho]ocene) age that overl1e the Magothy

aquifer, The top of the upper P1e1stocenevdepqs1ts,1s the
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present land surface, except where they are locally overlain by

thin deposits of Holocene age. The deposits in Nassau County are
generally highly permeable glacial outwash consisting of
stratified sand and\grave] and occasional thin clay beds. The
saturated upper olaoial aquifer is about 100 feet thick in the
study area. Depth of the vadose or unsaturated.zone in the
County ranges from about 125 feet in the northern portion to
about 20 feet along the south shore.

Water table contours and shallow groundwater flow 1n-thev
study area are shown in Figure 1-3. The flow direction in the
eastern Nassau County is northeast in the area north of the
groundwater divide and almost due south, south of the divide.
Towards the western part of the County the groundwater follows a
general northwest and southwest flow pattern north and south of
the groundwater divide respectively.

Groundwater flow in the Magothy aquifer (Figure 1- 4) is
similar to the shallower flow regime.

Groundwater in the Lloyd aquifer in eastern Nassau County
flows in a northern direction,vnorth-of the groundwater divide
and south of the divide in a more westward direction with less
southerly components than the shallower flow regimes (Figure
1-5). In the western portion of the County, groundwater flow is

in a westerly direction, both north and south of the divide.

1-11

R2-0000031




Because this groundwater system is the only source of

drinkﬁng water for Nassau County (as'well as Suffolk County), it
has been designated a Sole Source Aquifer by the United States
_Environmental Protection Agency (USEPA).

1.5 Regional Groundwater Qua1ity‘

In Nassau County there are four groundwater contaminants
of concern, these being nitrate, chloride, heavy metals and
synthetic organic chemicals. (A fifth is iron; however, this is
a naturally occurring contaminanﬁ and is not included in this
‘discussion.)

Nitrate contamination of the glacial aquifer in Nassau
County is widespread geographically and extends into the Magothy
formation. Levels in many locations of the glacial aquifer,
except for the extreme south shore and limited areas on the north
" shore, exceed the drinking water standard of 10 milligrams per
liter (mg/1). Nitrate contamination of groundwater is caused
primarily by onsité sewage disposal, lawn fertilizer appl%cation‘
and past agricultural practices.

In the Magothy aquifer, elevated concentrations of A
nitrates are found in the central portion of the County where
_ there is natural recharge of the Magothy from the overlying
glacial aquifer, which is enhanced by heavy water supply pumpage

by Magothy'we1ls. Areas with elevated concentrations are in the
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areas of Munsey Park, Garden City Pérk, East Meadow,'Syosset,
Bethpage and Levittown. Areas above 10 mg/1 exist in both the
northern and sonthern portions of Hicksville,

The Lloyd aquifer exhibits very litt}e nitrate contamina-
tion.

Significant chloride contamination of groundwater in
Nassau County is Tocalized and confined to the areas of Kings
Point and Long Beéch-Lido Beacn caused by saltwater intrusion,-
and in Port Washington due to sand mining (washing) operations.

Levels above the drinking water standard of 250 mg/1 are found in

~ Mineola and Valley Stream which are attributable to leaéhing,fromf

road salt ;torageAfacilities; _

Groundwater contamination caused by heavy metals is very ,
limited in the County. Areas whereiconcentrations of metals are
elevated aré in Syosset and North Hicksville. Two pnb11c water
supply wells in North Hicksville have shown elevated levels of |
copper and heavy metals have been detected in monitoring wells at
the Syosset Landfill. This contamfnation fs most likely due to
industrial‘naste disposal.

The fourth contaminant of significance in Nassau County
is synthetic organic chemicals. Because these chemicals are
fairly widespread and are considered public health significant in
trace concentrations (many are known or suspected carcinogens),
organic chemical contamination of groundwater 1s current]y the

major threat to water supply in the County.
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The overall extent of contam1nat1on of dr1nk1ng water
sources by synthetic organic chemicals is demonstrated by the
percentage of water supply wells at various ranges of concentra-
tion. Based on a comparison to current. -drinking water gu1de]1nes
which are 50 ug/1 for single compound (except for benzene and
vinyl chloride which are 5 ug/1) data from 1976 to 1984 repre- A
senting 434 public wells; 69% have non-detected (ND) levels; 21%
are between ND and 10 ug/1; 8%'afe'betweeh 10 ﬁg/f and 50 ug/1;
and 3% exceed the guideline. In addition to the 14 public water
supply wells which exceed the guideline because a‘sing]e chemical
is in excess of 50 ug/1, one well is Eurrent]y restricted because
the tota1 of volatile organics 1s in excess of 100 ug/], which is
also the drinking water guideline. This contamination includes
gasoline constituents (benzene, toluene and xylenes) and volatile
halogenated organfc chemicals. - Illustrations bf this contamina-
tion distribution is contained in Appendix D.

The most common organic cdmpounds detected in water supply

wells in Nassau County are trichloroethylene, tetrachloro-

ethylene, and 1,1,1 tfich]oroethane détécted ih 24%, 22% and 17%

of all wells tested reSpective]y. Groundwater contamination
caused by these compounds results pr1mar11y from the improper
d1sposa1 of industrial wastes (solvents and degreasers)
commercial wastes (e.g. dry cleaning fluids); use of cesspool and

drain.cleaners; and spills of chemicals, including gasoline.
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Ne]is in the glacial aquifer exhibit a greater variety of
synthetic organic chemicals deteﬁtéd in significant]y higher
concentrations cdmpared to wells in the Magothy aquifér. This is
because many of the glacial wells are in and immediately down-
gradient of industrial areas, and are thus in closer proximity to

contamination sources.

A comparison of organic chemical contamination in monitor-

ing wel]s illustrates this widespread and often substantial
contam1nat1on of the glacial aquifer in Nassau County by syn-
thetic organic chemicals. Of the approximately 283 observation
wells monitored in the County between 1976 and 1984, only 29% are
non-detectable for any'singlevbrganié chemica\} 31% are between
ND and 10 ug/1; 24% are between 10 and 50 ug/1; and 15% are above
'_ 50'ug/1. An overa]]'summarj.Sf'reéent and historical organic
chemica] contamination in Nassau County by type of well and
aquifer monitored is provided in Tables 1-1 and 1-2.

In some areas of tﬁe County such as Roosevelt Field and
Garden City Park, levels ranging from 30,000 to 50,000 ug/1 have
been reported, and in Mitchel Field, concentrations of greater
than 1,000,000 ug/1 have been found near significant chemical
spills.

Although there is widespread cdntamination of groundwater

- by organic chemicals in Nassau County, at the present time only
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15 public water supply wells are restricted, and two of these are
emp]oy1ng treatment. Based on this factvand current water
quality guide]ines, drinking water supply in general is of an
acceptable quality in the County. Downward migratfon of contami-

~nants from the glacial to the Magothy aquifer, however, may cause »
addittonai we1ls to be restricted»in the future. In addition,
promulgation of more stringent Federal standards for organic
chemicals in groundwater (which is scheduled by USEPA for
November 1986) may significant1y exacerbate the problem and cause
the restriction, or require treatment of an additional.SS'water
supply wells (17% of the total) in Nassau County.

For this reason it is important that sources of organic
chemical contamination in the aquifer systemtbe determined and
abated, and contaminated soils and groundwater be‘mitigated to
minimize any additional impairment of public water supply.

The 1nvest1gat1on undertaken in this prOJect is one of
Nassau County's most significant initiatives in defining areas of
major groundwater contamination and developing a basis for reme-
dial actidn. Information from this study will aid in long term

planning and management of the County's water suppiy sources,
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TABLE 1-1

VOLATILE ORGANIC LEVELS IN WELLS BY AQUIFER
NASSAU COUNTY, NEW YORK
Data Between October 1, 1983 and September 30, 1984

‘Wells ~ None <10 >10 - <50 >50
Tested Detected  ug/l ug/1 ug/1
A. Public Supply
Glacial 27 14 52% 10 37% 2 7% 1 4%
Magothy 274 194 71% 52 19% 25 9% 3 1%
~Lloyd 33 25 76% 7 21% 1 3% 0 0%
Subtotal 3 2B 692k BB 4 1%
B. Monitoring
Glacial 88 23 264 31 3% 23 26%  111%
Magothy 55 31 56% 6 11% 2 4% 16 29%
Lloyd 5 3 60% 2 40% 0 0% 0- 0%
Subtotal s 573w s 251 2718
C. Aquifer Total
Glacial B 115 37 3% 41 36% . 25 20% 12 10%
Magothy 329 225 68% 58 18% 27 8% 19 6%
Lloyd 38 28 74% 9 24% 1 % 0 0%
Total ag2 290 60% 108 22 53 11% 31 6%

Note: Based on the maximum level of any single organic chemical detected in
the last sample at gach well. _

Source: Nassau County Department of Health
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| TABLE 1-2 o
VOLATILE ORGANIC LEVELS IN WELLS BY AQUIFER

NASSAU COUNTY, NEW YORK

Data Between July 1976 and September 30, 1984

<10

Wells - None

Tested Detected ug/1
A. Public Supply |
Glacial 43 23 53% 13 30%
Magothy 348 241 69% 69 20%
L1oyd ' 43 34 79% 8 19%
Subtotal - 434 298 69% 90 21%
B. Monitoring
Glacial 283 83 29% 89 31%
Magothy 142 63 44% 31 22%
Lloyd 12 10 83% 2 17%
Subtotal 437 156 36% 122 28%
C. Aquifer Total
Glacial 326 106 33% 102 31%
Magothy 490 304 62% 100 20%
Lloyd . 55 44 80% 10 18%
Total 871 454 52% 212 24%

>10 - <50 >50
ug/1 ug/1

3 7% 4 oy
31 9% 7 2%
12% 0 0%
35 8% 11 3%
68 24% 43 15%
16 11% 32 23%
0 0% 0 0%
84 19% 75 18%
71 22% 47 14%
47 10% 39 8%
1 2% 0 0%
119 14% 86 10%

Note: Based on the maximum level of any single organic chemical detected in
the last sample at each well.

Includes all wells tested since 1976 for volatile organics and BTX
* including abandoned wells.

Source: Nassau County Department of Health
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2.0 DESCRIPTION OF MONITORING PROGRAM

A 2;1 Design and Installation of Monitoring Wells -

Well drilling for this prdject consisted of the installa-
tion of two inch diametef “shallow" wells (53-62 feet deep) and

four inch diameter “deep"‘wells'(120-210’feet deep). The shallow

~ wells were drilled to fifteen feet below the'water table as

estimated from existing data. ‘Deep wells extended into deeper
strata to monitor for downward migration'of contaminants and to
determine the vertical component of groundwater flow.

Well design specifications and construction supérvision was
provided by NCDH. All wells were inSta]]ed and devé]oped by
Moretrench Américan Corporation. Each was finished to grade and
furnished with a locking cast iron valve box. The elevation of
the top of the casting was surveyed.by the Nassau County Depart-
ment of Public Works (mean sea level datum) and was used as the
measuring point fdr watef level readings.

Phase I wells are thoée.insta1led between September 30,
1984 and Décember 3, 1984, Phase .1l wells were installed between
August 13, 1985 and November 22, 1985. .Table.2-1 lists all the‘,
wells installed as part.of this project during each phase of
drilling and their depths. Well survey diagrams are provided in

Appendix C.
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2.1.1 Drilling Methods

Wells Tess than 100 feet deep were drilled using the

hollow stem augér method (eight-inch borehole). In most cases a
wooden plug was used to cap the end of the auger to prevent soil
'from entering thé hole. A head of potable water obtained from
the local municipal water $upp1y was kept in the auger to prevent
soil from entering once the'p1ug was removed by driving the
casing. Well logs were recorded by examining soil taken from the
auger flytes. Lithologic descriptions of these wells are |
provided in Appendix A.

‘_Nells deeper than 100 feet were drilled using the mud
' rdtany hethod (also eight-inch borehole) with a slurry composed
of bentonite, potable water and "EZ Mud". Well logs were
recondedbusing wash samples. |

During Phase 1 of the well iﬁsta11ation program, eqﬁipment
was steam'Cleaned before beginning work at each of the five
localities. During Phase II, the equipment was steam cleaned
before drilling each well. . | |

2.1.2 Well Construction

A11 wells were constructed with Schedule 80 flush joint
threaded po]yViny] chloride (PVC) casing and screen (.020-inch
horizontal slots) and provided with a vented PVC cap. Shallow

wells were two-inch diameter PVC casing with ten feet of screen
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TABLE 2-1

WELLS INSTALLED DURING EACH PHASE OF DRILLING

- Phase 11

Area . Phase I
Shallow Deep Shallow Deep
New Cassel NC-1 (60) NC-13 (68)  NC-2d (120)
NC-2s (57) NC-14 (68) NC-22d (125)
NC-3 (60) NC-15 (66) NC-26d (120)
~ NC-4 (62) NC-16 (64) NC-28d (130)
NC-5 (67) NC-17 (64) NC-29d (121)
NC-6 (62) NC-18 (60) NC-30d (118)
NC-7 (57) NC-19 (62)
NC-8 (57) NC-20 (60)
NC-9 (59) NC-21 (63)
NC-10 (58) NC-23 (64)
NC-11 (58) NC-24 (65)
NC-12 (57) NC-25 (60)
: NC-26s(62) .
NC-27 (60)
NC-28s(57)
NC-29s(57)
NC-30s(40)
Garden City Park GCP-1 (55) GCP-3 (40)
GCP-2 (59) GCP-4 (61)
GCP-5 (59)
GCP-6 (55)
GCP-7 (65)
GCP-8 (60)
GCP-9 (61)
New Hyde Park NHP-1 (60) NHP-3 (50)(raised 12 ft.
: during Phase II)
NHP-2 (63) :
NHP-3 (62)
"West Hicksville WH-1 (60)
WH-2 (63)
WH-3 (64)
WH-4 (66)
WH-5 (72)
WH-6 (64)
North Hicksville NH-1s (116) NH-1d (212)
. NH-2s (99) NH-2d (210)
NH-3s (105) NH-3d (225)
Note: s -shallow
~d =-deep

() -depth below ground surface
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at the bottom. Deep wells were four-inch diameter PVC casing
with twenty feet of screen at the bottom. Each well screen was.
packed with #1 well gravel.

Two seals, two to five feet in thickness were placed in
each borehole: a lower seal just above the screen and an upper
seal at or near the top of the well, 'Lower seals were bentonite
pellets in the deep wells, and either bentonite pellets, 5%
bentonite cement, or cement were in theAsha1low wells. Upper
.seals were cement and located a few feet below the valve box. A
cement seal inside the valve box was used on several wells,
however, these caused flooding of the valve box and were later
broken to prevent such flooding. In these cases only the lower
seal remains reliable. Additiona1 seals were also placed at
confining (C]ay).layers encountered during construction of deeper
wells to prevent cross contamination of the formations. Wells
with additional seals are identified in the well construction
diagrams in Appendix B.

With the exception of Phase II_deep wells, the drilling
cuttings were uéed'to backfill the annular space unless the
cuttings were suspectéd to be contéminated with organic
chemicalg. A "HNU Photoanalyzer" was used to detectvpossible
contamination of cuttings during drilling. If contamination was

suspected, a fine mortar sand was used_as backfill. Soil samples
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were taken from the auger flytes at most we]]s and sent to the
Nassau County laboratory for organ1c chemical analys1s. Soil
samples (wells) with detected organic compounds are 1dent1f1ed in
Table 3-3, |

Because it is more likely fo transfer contaminated 30{1-
- from an upper portion of the aquifer to an area nearer to the
Screen in deep wells, all Phase I] deep wells were backfilled
- With clean #1 gravel énd no soil samples were analyzed for these
wells. Gravel was used because of the anticipated d1ff1cu1ty in
gett1ng fine sand down through the bentonite mud.

Typical construction for the two-inch and four-inch wells
are provided in Figures 2-1 and 2-2. Specific information for
each well is detailed on the well completion diagrams in
Appendix B. |

It Should beknoted that these wells were constructed to
obtain only preliminary indications of water quality and
potential sources at least cost because of budget limitations.
Additional groundwater investigations at theée identified areas
should use standard monitoring well construction methods as
recommended by USEPA or the New York State Department of
Environmental Conservation (NYSDEC).

2.1.3'we11 Development

Wells were developed by air-lift pump1ng and by jetting with

potable water. Air-1ift development (no compressor air line
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filter was used) continued until little or no sand was visible in

the discharge water and the flow of water appeared to have maxi-

mized. Most wells required one to two hours of air-1ift develop-

ment. Jetting was used at wells NC-28s, NC-26d and GCP-3. Wells

~were jetted with water when air 1ift pumping did not completely

clear the screen. This occurred either because of excessive clay
or hard pan in screened interval or because the screen was not
completely below the water table. Equipment was steam cleaned

before the development of each well. -

2.2 Sampling and Analytical Procedures

v A1l sampling and laboratory analyses were performed by
Health Department personnel. Dufing Phase I of the well drilling
pbogram‘at.least.several days lapsed between development and ‘
collection of the first samples, although some wells were sampled
on the same day they were developed. During Pﬁasg Ii, several
days lapsed in all cases. The construction logs in Appendix B
indicate the date each well was devé1oped. These can be compared
with the sample dates given with the analytical results in
Section 3.0.

2.2.1 Water Level Measurements

Water level readings were taken prior to sampling in order
to determine the volume of water to be evacuated from each well.

Water levels were obtained over the shortest time period possible
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in order to use them'as an indicatoh of flow direction. Water
levelg weré recordedbfor each site within a day. Measurements
were madebusing a steel tape marked with chalk and referenced to
the top of the we]i casing. Water levels obtained during this
study are provided in Tables 2-2 through‘2-6.

2.2.2 Water and Sqi] Sampling

Standardized USEPA protocol was used for the éol]ettion of
water and 5611 samples. Soil samblés were collected in 40 milli-
liter (m1) glass containers with teflon septum seals. Water
samples were collected in two 250 ml' glass containers with teflon |
lined caps.. The sample containers were collected and capped S0
as to minimize agitation and pfevent'the entrapment of air
bubb]es._ A1l samples were stored in crushed icevunti] de]ivgred
to the laboratory where they were refrigerated immediately.

Shallow wells were evacuated and sampled with a top ,
loading stainless steel bailer. Three water column volumes were
removed prior to sample cb]lection. The bailer was rinsed first
with a dilute acetone solution and then with disti]]ed water
before use at each well. |

Deep wells were evacuated and sampled with a three-inch
submersible pump. The pump was not cleaned between wells, how-
ever, ten to twe]vé water column volumes were evacuated to purge

the pump and tubing.
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TABLE 2-2

~ WATER LEVEL MEASUREMENTS FROM NEW CASSEL MONITORING WELLS
' " March 13, 1986

Measuring Point Depth to

93.

R2-0000051

Water-Level
_ Elevation S Water Elevation
Well (feet above (feet below (feet above
"Number mean sea level) measuring point) mean sea level)
NC-1 119.3 46.7 72.6
NC-2s 121.3 48.5 72.8
NC-2d 121.0 48.3 72.7
NC-3 122.0 48.8 73.1 :
NC-4 123.9 49.9 74.0 ;
NC-5 126.0 51.3 74.7 |
NC-6 126.6 51.1 75.4 ;
NC-7 117.9 45.4 71.9 |
NC-8 118.7 44 .1 74.5 :
- NC-9 119.0  48.2 70.7
NC-10 119.2 --- ---
NC-11 118.2 45.3 72.8
NC-12 123.3 48.0 75.3
NC-13 129.1 52.8 76.3
NC-14 130.9 54.6 76.2
NC-15 125.2 50.5 74.7
NC-16 123.2 49.2 73.9
NC-17 122.1 48.0 74.0
NC-18 117.1 45.1 71.9
NC-19 120.6 47.3 73.3
NC-20 117.6 45.5 - 72.1
NC-21 125.1 50.9 74.1
NC-22d 124.9 50.2 74 .6
"NC-23 122.8 48.4 74.3
NC-24 119.9 46.8 73.1
NC-25 118.9 45.3 73.5
NC-26s 112.9 41.2 71.8
NC-26d 111.4 39.0 72.3
NC-27 117.6 44.0 73.6
NC-28s 110.4 44.3 66.0
NC-28d 110.8 42.0 68.7
NC-29s 111.4 41.5 69.8
NC-29d 111.3 41.6 69.7
NC-30s 93.4 25.5 67.8
NC-30d 1 25.2 67.8




TABLE 2-2
(continued)

WATER LEVEL MEASUREMENTS FROM NEW CASSEL MONITORING WELLS
March 10, 1986

Measuring Point Depth to Water-Level

NC-12

Elevation Water Elevation
Well (feet above (feet below (feet above
Number mean sea level) measuring point) mean sea level)
NC-1 - 119.3 46.6 72.6
NC-3 122.0 : 48.6 73.3
" NC-4 123.9 49.8 74.1
NC-7 117.9 45.3 72.5
NC-8 118.7 - 86.6 - 72.1
NC-9 119.0 48.1 70.7
NC-10 119.2 - ©-46.9 72.3
NC-11 118.2 ' 45.2 72.0
- 123.3 48.8 74 .4

WATER LEVEL MEASUREMENTS FROM NEW CASSEL MONITORING WELLS
 March 7, 1986

Elevation Water . Elevation .
Well (feet above (feet below (feet above
Number mean sea level) measuring point) mean sea .level)
NC-5 126.0 - 51.2 74.8
NC-6 - 126.6 51.0 75.6
NC-13 - 129.1 53.6 75.5
NC-17 122.1 48.3 73.7
NC-22 124.9 50.5. 74.3
NC-24 119.9 46 .6 73.3
NC-25 118.9 45.1 73.7
NC-26s 112.9 39.5 73.5
NC-26d 111.4 40.8 70.6
NC-27 117.6 43.8 73.8
NC-28d 110.8 41.9 68.9
NC-30s 93.4 25.4 68.0
NC-30d 93.1 25.1 68.0
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TABLE 2-2
(continued)

WATER LEVEL MEASUREMENTS FROM NEW CASSEL MONITORING WELLS .
March 5, 1986 _

Measuring Point Depth to Water-Level

Elevation Water ' Elevation

Well (feet above (feet below (feet above -
Number  mean sea level) measuring point) ~ mean sea level)
NC-2d 121.0 48.1 72.9
NC-14 130.9 54.4 76.4
NC-15 125.2 . 50.3 74.8
NC-16 123.2 . 49.1 74.1
NC-18 117.1 45.0 72.0
NC-19 120.6 47.8 72.7
NC-20. 117.6 45.7 71.9
NC-21 125.1 . 50.8 74.3
NC-23 122.8 48.3 : 74 .4
NC-29s . 111.4 41.5 69.9

8

NC-29d 111.3 41.5 , 69.

WATER LEVEL MEASUREMENTS FROM NEW ‘CASSEL MONITORING WELLS
August 5, 1984

Elevation - Water Elevation

Well (feet above (feet below (feet above
Number mean sea level) measuring point) mean sea level)
NC-1 119.3 44 .3 75.0
NC-2s ' 121.3 45.9 75.4
NC-3 122.0 46.2 75.8
NC-14 . 123.9 46.7 77.2
NC-25 126.0 47 .9 78.1
NC-26 126.6 47.7 78.9
NC-27 117.9 43.3 74 .6

- NC-28s 118.7 44 .6 74.1
NC-29d 119.0 44 .4 74.6
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TABLE 2-3

WATER LEVEL MEASUREMENTS.FROM GARDEN CITY PARK MONITORING WELLS

March 11, 1986

Depth to
Water

Water-Level

Measuring Point
‘ Elevation

Elevation

Well (feet above (feet below (feet above

Number mean sea level) measuring point) ~ mean sea level)
GCP-1 89.4 41.7 47.7
GCP-2 100.7 50.7 49.9
GCP-3 88.6 37.4 51.1
GCP-5" 94.8 45.6 49,1
GCP-6 95.4 46.0 49.4
GCP-7 98.5 - 51.1 47 .4

- GCP-8 94.8 47.3 47.5
GCP-9 92.8 44 .4 48.3

TABLE 2-4

WATER LEVEL MEASUREMENTS FROM NEW HYDE PARK MONITORING WELLS
March 11, 1986

Well

Number

NHP-1
NHP-2
NHP-3

Measuring Point

Elevation
(feet above

mean sea level)

79.0
96.8
78.6

Depth to
Water
~ (feet below
measuring point)

Water-Level
Elevation
(feet above

‘mean sea level)

31.6
52.4
34.0

47.4
44 .4
44 .6
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| TABLE 2-5
WATER LEVEL MEASUREMENTS FROM WEST HICKSVILLE MONITORING WELLS
March 10, 1986

 Measuring Point Depth to Water-Level

_ Elevation Water Elevation
Well (feet above (feet below (feet above
Number mean sea level) measuring point) mean sea level)
WH-1 125.4 48.9 76.4
WH-2 130.9 : 54.8 76.1
~ WH-3 139.7 53.7 86.0
WH-4 133.7 56.5 77.1
WH-5 : 134.9 ; 57.3 : 77.5
TABLE 2-6

WATER LEVEL MEASUREMENTS FROM NORTH HICKSVILLE MONITORING WELLS
March 11, 1986

Measuring Point Depth to Water-Level
, Elevation Water Elevation
Well - (feet above - (feet below (feet above
Number mean sea level) - measuring point) mean sea level)
NH-1s 172.5 11.5 100.9
NH-1d 172.4 ~ 85.1 - 87.2
NH-2s : 166.2 84.1 82.1
NH-2d 166.6 - 84.9 81.6
NH-3s 163.4 83.1 80.3
NH-3d 163.7 83.9 79.8
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2.3 Analytical Procedures

A1l samples were analyzed by the Nassau County Department
of Health Environmental Laboratony. Of the two 250 ml water:
samples, one was analyzed and the second was retained in
reserve, | |

The ana]ytica! methods utilized for soil and water samples
was a ﬁombination of USEPA method 624 and the New York State
Department of Health_approved method. ‘A summary of the procedure
used is as fol]ohs: | |

- Purge and trap»onto poropak N adsorption tube.

- Methanol elution of adsocption tube.

- Analysis of effluent by capillary gas chromatography

using an effluent splitter for dual déte;tion by
photoionfzation (volatile aromatfc hydrocarbons) and
electron capture detectors (volatile halogenéted
hydrocarbons )* .
Quality Assurance and Quality Control (QA/QC) practices
used for these procedures are taken from references 2 and 4.
The fo]lﬁwing areas of QA/QC were (and are routinely)

addressed by the County Laboratory's Quality Assurance Program.

*Prior to January 8, 1985, the photoionization and electron
capture detector analyses were performed separately.
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Documentation of day-to-day instrument performance.

Recordé of instrument calibrations.
Preparation of daily control charts.

Records of personnel accountability to demonstrate
chain of custody. |
Periodic laboratory replicate analyses.
‘Regular use of faboratony'blanks.

Periodic recovery of standards by the method of
standard additions

Regular participation in proficiency programs
_Sponsored by regulatory agencies and consultants,
Regular partiéipation in inter-laboratory splitting
of referencg samples.

Records of precision and accuracy. |
Records of insfrument repair and preventative
maintenance. |

Regu]ar monitoring of reagent quality.
‘Records establishing the quality of reconditioned

adsorption tubes.

Although formal chain of custody records were not kept,

all field and laboratory personnel were accountable by signature

for all work that they completed. Records were maintained so

‘that all work functions could be traced back to the responsible

individual.

A "log-in" and tracking procedure was in place for

all sample containers.

2-3
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3.0 MONITORING PROGRAM RESULTS'

3.1 Methodology for Site-Specific Assessment

'This monitoring program provides a preliminary determina- '

tion of the extent of groundwater contamination in the five sites
investigated as part of this study. This assessmént is
bre]iminany for several reasons. First, common to most studies
only a small.fraction of the groundwater is actually sampled.

. Second, there is always an unquantifiab]e’difference between
measured and actual groundwater conditions. Third, the
construction of the local groundwater flow regimes is not based
on long term groundwater‘1eve1 measurements and therefore for
some of the areas, the most likely direction of contaminant
movement is not well defined. Finally, the apparent variability
fn the anaIytical results from many of the same sampling points
(originating from natural variability in water quality, samp1ing
closely following development, erratic input of contaminants,
samplfng error and/or -error in chemical anaiyses) has placed
constraints in data evaluation.

The approach taken in the daia evaluation was to discard
the first analytical result for each of the wells installed
during the study. It‘was felt that this samp]é may not be
representative becaﬁse in many cases it was taken shortly after

well development and was possibly being influenced by the methods

3-1
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used in development. The water quality mapping for total-organic
compounds detected at each site was constructed based on the mean
value. However, most mean values have an associated relatively
large standard deviation indicating that the data are not consis-
tent. In wells that seem to have increasing concentrations, this
approach may not be valid. However, the data are not adequate to
assess iﬁcreasing or decreasing trends.

For each of the fivé selected areas, the site specific
hydrogeo]bgy,is assessed to the extent possible using static
water level information and lithology obtained from wei1'1ogs
during construction of the monitoring wei]s. In addition, exist-
ing wells in each.area (both water supply and monitoring) were
also used in defining geologic and hydrologic conditions and
.supp1ement1ng the water quality data. Tentative boundaries
between the glacial and Magothy aquifers based on the above
information were not fie]d verified, and thus can only be con-
sidered preliminary estimate. -

Because land use in an area can have a direct effect on
water quality, a site description is provided for each area.

Land use is discussed from both a historical perspective as well
as a current industfial profiie.‘

Based on the above information, a preliminary assessment

of water quality is made with respect to the extent of contamina-
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tion and the threat to water supply, as well as general areas of

- contaminant sources. Water quality contouring of major contami-

nants is developed with special attention to potential source
areas.
3.2 New Cassel-

3.2.1 Site Description

New Cassel, shown in Figure 3-1, is an almost tfiangu]af
shaped portion in the Town of North Hempstead with a'total area
of about three square miles. The northern borders are Brush

Hollow Road east of Westbury and Cantiague Lane. The southern

border is 01d Country Road north of Bowling Green in the Town of

Hempstead._

| Most 6f the wells drilled as part of this study are
located in the southern part of New Cassel near Railroad Avenue
and north of 01d Couhtry Road between Grand Bou]évard and Wantagh

State Parkway; ThEeé wells are located just north of Railroad

- Avenue and five wells are located south of 01d Country Road in

Bowling Green. Well locations are shown in ngure 3-2. This
Figure also shows land use in the area.

, The'major land usesbare/residential, industrial, commer-
cial and institutional. The residential area, located ih the
northern and southwestern part of New Cassel is of medium density

with five to ten dwelling units per acre. Institutions (such as

3-3
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schools) are .located with&n thé residentia]}areas. Cmaércia]
activity is concentrated oﬁ elongated strips along Prospect
Avenue and along 01d Country ROad. Intensive industrial activity
is concentrated between the Long Island Railroad and 01d Country
Road and north of the railroad west of Grand Avenue.

The area is serviced by the Town of North Hempstead
Hestbury Water District. New Cassel is part of Nassau County
Sewage Disposal District #3 and the industrial area has been
sewered since 1979. The area was'deve1oped about 30 to 40 years
ago and growth since that time has been marginal. The 1980
population was 9;635, an increase of about 900 from 1970.

There are no knoﬁn active or former landfills in New
Cassel, however; there is a municipal landfill owned by the New
York State Department of Parks and Recreation adjacent.to the
area on Duffy Avenue. in Hicksvi1le.that‘accepts agricultural
wastes, leaves, street sweepings and rubbish. There is also a
former landfill on West John Street, east of Charlotte Street in-
Hicksville.

According to the Naésau County Department of Health, the
only documented occurrence of groundwatér contamination (prior to
1977) is from Jarco Metal Products Corporation located on Grand
Avenue south of the railroad tracks. From at least 1952 to 1964,

wastes were discharged directly into settling lagoons and cess-

3-4
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pools. The groundwater was found to be contaminated with

cyanide and hexavalent chromium. The contribution of this firm

to- contamination by organic compounds is unknown because organic

chemical usage is not available and analytical methods were not
developed until the mid 1970's to determine the presence of
synthetic organics in water. | |

Information on the current industrial profile of New
Cassel indicates that the area is heavily industrialized with a
wide variety of industrial categories, including chemical,

- electrical, plastics and steel production facilities. Table 3-1
provides an industria]-préfile.of'the area from 1977 to 1985 and
estimates annual organic chemical usage.

There are a number of facilities listed under either State
Pollutant Discharge Elimination System (SPDES) di;charge permit
or'NYS Part 360 permit. Known SPDES violations due to spills,
illegal disposal of hazardous wastes or other violations are .

summarized below:

o Drum spill on June 7, 1984 (estimated to be 30-40 gallons of
solvent) at 806 Oliver Avenue. Analyses of the drum material
reported to be 1,1,2-trichloroethane at 2;000 ppm and
1,1,1-trichloroethane at 10,000 ppm. . |

- 3-5
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o Tishcon Corporation - two reported spills on September 19, 1984
off Brooklyn Avenue between 01d Country ﬁoéd and Main Street
- 30 to 40 gallons of bright pink liquid
= unknown white liquid around drywell
Analyses reported to be 1,1,1-trichloroethane at 6,500 ppb,
1,1-dichloroethane at 450 ppb and trichloroethylene at 34 ppb.

(This site has been cleaned up.)

o Royal Athletic Supply Company - 120 Hopper St. - Complaint on
November 29, 1979 about washing dutr55 gallon drums in the
street. The material is unknoﬁn.

3.2.2 Geology

The study wells in New Cassel tap the glacial and the
‘upper Magothy -aquifer. A hydrogeo1ogic cross section is shown in
Figure 3-3. | ' |

The upper'g1acia1 formation consists mainly of sand and
gravel deposits with some cobbles in an unstratified mixture.

The upper g]aciél aquifer js about 50 feet thick in the New

Cassel area. This correlates with Un{ted States Geological

Survey (USGS) information for this area.

The Magothy aquifer consists mainly of fine to medium sand
with traces of si]f and clay. The top of the Magothy is found at
approximately 50 feet below the surface in New Cassel. Aithough
scattered clay layers exist, the layers are not continuous in

these wells, even at distances as close as 400 feet apart.
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Name

Duramed Pharmaceuticals
Custom Coatings Inc.

Avanel Industries Inc.
Advance Food Service Equpt.

Perma Fuse Corp.

Hamilton Avnet Electronics Inc.

Autronics Plastics

Kwik-Eeze Corp.

TABLE 3-1

INDUSTRIAL PROFILE OF NEW CASSEL

Source: NCHDrlndustrial Survey Program

Location

.72 Sylvester St.

36 New York Ave.

121 Hopper St.
750 Summa Ave.
675 Main St.

70 State St.

18 Sylvester St.

54 Brooklyn Ave.

Organic Chemicals
Used

1,1,1 trichloroethane »

Methylene chloride

“Methylene chloride

Chloroethene
1,1,1 #richloroethane
1,1,1 trichloroethane
1,1,1 trichloroethane
Toluene '

Kerosene

Trichloroethylene
Methyl ethyl ketone

Toluene

1,1,1 trichloroethane
Toluene

Amount Used,
Stored, Disposed,etc.
Since 1977

1 drum
1 drum

200 gals/yr
200 gals/yr

35 gals/yr
330 gals/yr
200 gals/yr

2000 gals/yr
600 gals/yr

55 gals/yr
300 gals/yr

120 gals/yr

1 gal/yr
1 gqal/yr
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Name

LAKA Industry Inc.
Holmes & Sons Inc.
Warren Machine Co.
Molla Inc.

Bernite Products Inc.

Guillotine Splicer Co.

Anthonsen's All Metal Prods.

Sew Simple Inc.

Alltronics

TABLE 3-1 (continued)

INDUSTRIAL PROFILE OF NEW CASSEL

Source: NCHD Industrial Survey Program

Location
62 Kinkel St.
84 New York Ave.

117 Urban Ave.
110 State St.

84 New York Ave.

- 45 Urban Ave.
630-640 Main St.

115 Frost St.
45 Bond St.

- Organic Chemicals

Used

frichloroethylene
Methylene chloride
Methyl ethyl ketone
Paint thinner

Methylene chloride
Tetrachloroethylene

1,1,1 trichloroethane
Methyl ethyl ketone:
Ink

" Trichloroethane

Amount Used
Stored, Disposed,etc.
Since 1977

55 gals/yr
165 gals/yr
25 gals/yr
- 2000 gals/yr

2000 gals/yr
500 gals/yr

12 gals/yr
200 gals/yr
300 gals/yr

- 600 gals/yr .
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Name

Arkwin Industries Inc.

Atlas Graphics Inc.

Adchem Corp.

Bilt-Rite Steel Buck. Corp.

Dionics Inc.

Herbert Products Inc.
Huron Tool & Cutting

IMC Magnets Corp.

TABLE 3-1 (continued)

INDUSTRIAL PROFILE OF NEW CASSEL

Source: NCHD Industrial Survey Program

Location

686 Main St.

567 Main St.
625 Main St.

85 New York Ave.

95 Hopper St.
65 Rushmore St.

180 Linden Ave.
75 State St
570 Main St.

Organic Chemicals
Used

1,1,1 trichloroethane
Methyl ethyl ketone

Trichloroethylene

Toluene
Methyl ethyl ketone

Xylene

Trichloroethylene
Xylene

1,1,1 trichloroethane
Trichloroethane
Tetrachloroethylene

Methyl ethyl ketone
Xylene

Amount Used,
Stored, Disposed,etc.
Since 1977

4500 gals/yr
110 gals/yr

312 gals/yr

30,000 1bs/yr
30,000 1bs/yr

670 gals/yr

1000 gals/yr
100 gals/yr

4 gals/yr
20 gals/yr
600 gals/yr

25 gals/yr
120 gals/yr
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Name

International Ribbon & Carbon
Island Transportation Cofp.
Kaeonicks Inc.

Westly Displays Inc.

Utility Mfg. Co.

Applied Fluids

Parfuse Corp.

— == -— — —— S o— [, — r r

TABLE 3-1 (continued) .
INDUSTRIAL PROFILE OF NEW CASSEL

Source: NCHD Industrial Survey Program

Organic Chemicals

Location Used

.49,Sylvester‘St. - 1L,1,1 trichloroethane

299 Main St.  Trichloroethylene

700 Summa Ave. 1,1,1 trichlordethane

589 Main St. Toluol

700 Main st. | ' Trichloroethane

770 Main St. Methyl ethyl ketoné
Trichloroethylene

65 Kinkel St. Tetrachloroethylene

Amount Used,
Stored, Disposed,etc.
Since 1977

500 gals/yr

80 gals/yr
5-10 géls/yr
10 gals/yr
1500 gals/yr

10 gals/yr
10 gals/yr

55 gals/yr
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3.2.3 Hydrology

Regibna1 groundwater flow direction in the New Cassel area

is towards the quthwest. This regional flow regime is evident
in water level measurements taken from the New Cassel study
wells, where water levels are found'to be 76 feet above mean sea
level in the northern area versus levels as low as 66 feet above
mean sea level in the southwest. The contoured water levels for
this area (Figure 3-4) show»af least two modifications to the
}regiona] flow regime. Based on all available water 1eve1_
measurements and a resurvey of well elevations, well NC;IZ is
situated on what may be a local groundwater mouhd.' NC-8 may
may alsq be a local mound, however, only the most recent reading
indicates the slightly higher water level for NC-8. MWell NC-9
may be a 1dcai water'tab1e depression. This lower water level is
consistent with other reported values for the past year. These
local permutations to the groundwater regime may be the result of
unknown pumping and recharge in New Cassel, or a survey error.
With regard to vertical flow in the New Cassel area, the
static watef levels in the shallow and deep cluster wells are not
consistent. NC-2 did not demonstrate any appreciable difference
in water levels between the shé]]ow and deep we]1s. Well NC-26
showed a downgradient cbmponent of flow in the most recent read-

ing, however, in a previous reading, the situation is reversed

3-7
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into an apparent groundwatér upwe]]ing based on the static water

level measurements. In NC-28 where only one set'of water level
measurements are available, there is anvapparent downward compo-
neﬁt of groundwater flow. |

Although a determination of recharge/discharge charac-
tefistics cannot be inferred due to the data inconsistency
obtained in this study, on a regional scale, New Cassel is in the
| deep recharge zone. Because the glacial and Magothy aquifers are
hydrau1ica11y connected, contamination in the glacial aquifer is
1ike1y to migrate iﬁto the Magothy. |

Additional data is necessary to determine an accurate and
 consistent picture of the local groundwater -flow regime in this
area. |

3.2.4 Analytical Results and Findings

A total of 35 wells were insta]led in the New Cassel area
as part of fhis grodndwater investigatiop. ‘The wells were
sampled one to three times from December 1984 to February 1986.
Seventeen of the 35'we115 sampled as part of the New Cassel
groundwater investigation exceed New York State guidelines for
organic compounds in drinking wéter as do three existing wells in
the area. One additional well also exceeds proposed Federal

maximum 1imits for drinking water.

3-8

R2-0000072




B W LA
AR A ..r/.h! RRERH
L N e
: — "o

R2-0000073

2 R\ [e)
C/e.wmﬂ et — S ° Z
LS, 0 : . ~. 2
- ‘: * A 8 L . w 4
IV 3 Q 4 T e, ’ WRV ]
FONY, W 0.
\ . . I o
Tl L oNE o
D4 RN A
. wlts °

MEASUREMENTS TAKEN MARCH 13,1986 |
SCALE

7
4
/
’»
-
K q -
R P
: 7 ,
Y L f
oL A4 . L’

~ NEW CASSEL
WATER LEVEL CONTOURS

"™ -
~ N~y
123

X o7
(R N

X Ny
.u»‘.‘..

e

%, LA FTT

A

sa\. - ..:Av\/ ”.”\fp .m
PR e » { .-.u n.\-v- AN
B W i o]

N B
R UPEERN |

/:... //. RN ;
AN LA

e
.
_ge -t

)

A\
/.

S gs




o

Analytical results are shown <in Table 3-2 and total

organic compounds are summarized in Table 3-3. A graphic

‘representation of analytical results for total organic compounds

is shown in Figure 3-5.

Nel]s exhibiting significaht contamination with mean
values greater than 1000 ug/1 of total organic compounds are
NC-2s (2,927 ug/1); NC-7 (3,150 ug/1); NC-21 (1,023 ug/1); NC-25
(1,822 ug/1); N7732 (2,726 ug/1); and N9938 (9,800 ug/1). These

wells are less than 2,400 feet from each other, and some are as

- close as 400 feet.

Principal contaminants in these wells are 1,1,1;trich1oro-
ethane; tetrachloroethylene; trichloroethylene; l,l-dichloro-
ethane; and (analyzed jointly) methylene ch]bride/l,i,z—tri-
ch1orotrif1uoroethane/1,l-dichloroethylene.

These heavily contaminated wells are typically about 60
feet deép, however, two wells are deeper: N9938 is 80 feet deep
and N7732 is 108 feet deep.

There are 12 wells with total organic compounds between
100 and 1000 ug/1: |

Total Organic Compounds

Well No. (ug/1)
NC-2d - 797
NC-4 503
NC-8 714
NC-9 532
NC-11 206
NC-19 112
'NC-20 401
NC-23 . 127
NC-24 735
NC-27 | 344
NC-29s | 873
3-9
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Principal contéminants‘are 1,1,1-trichloroéthane;
tetrachloroethylene; trichloroethylene; chloroform; cis and
trans-1,2-dichloroethylene; and (analyzed together) methylene
chloride/1,1,2-trichlorotrifluoroethane/1,1-dichloroethylene.

These wells are also less than 4,000 feet from each other
and some are as close as 400 feet. :

- There are seven wells with concentrations of total organic
compounds between 10 and 100 ug/1:

Total Organic Compounds

Well Number . (ug/1)
NC-3 . 35
NC-5 15
NC-16 16
NC-26s 14
NC-26d ' : 22
NC-29d 48
NC-30d 27

The principal contaminants are tetrath]ordethylene;
1,1,1-trichloroethane; trichloroethylene; and (analyzed jointly)
methy]ehe chloride/1,1,2-trichlorotrifluorethane/1,I-dichloro-
ethylene. Four of-these wells are about 65 feet deep, and three
are about 120 feet deep.

Sixteen wells had non-detected to 10 ug/l of total organic
. compounds. Seven of these hadbno reported concentrations above
the detection limit: NC-6; NC-14; NC-28s; N6819; N8497; N8956;
and N8957. Three of these wells are about sixty feet deep; the

remaining three are greater than 500 feet deep. One of these

3-10
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TABLE 3-2 ANALYTICAL RESULTS ~ NEW CASSEL - GROUNDWATER QUALITY )

WELL NUMBER NC-1 NC-1 NC-1 NC-2s NC-Bs NC-2s NC-2s NC-2s NC-2s NC-2d NC-2d NC-3 NC-3
WELL DEPTH 60 . 60 60 387 37 87 © 87 37 37 120 . 120 &0 60 .
SAMPLE  DATE- 12/4/84 3/26/85 12/27/85 10/16/84 12/4/84 9/13/65 89/26/83 12/27/83 1/31/84 11/85/8% 1/31/86 12/4/84 3/13/83
Trichlorofluorcaathane-~=== ——————— <1 <1 NA <3 (1 <1 (1 NA NA NA NA ' (1 <«
Methylene Chloride--—-==v===-=== ) : - .
1,1,2-Trichlorotrifluoroethane--)-- <10 (L] ({:} 10 14 11 11 ] 24 ({:} 310 <10 4
1, 1-Dichloroethylene--—--=======} .

c & t-1,2-Dichloroethylene~—--===== 13 <14 <10 <15 2o 17 22 NR (10 . 15
t-1,2-Dichloroethylene-——====-===-= <3 .49 ) . (3
1,1-Dichloroethane .. (13 NA (14 <13 [$%) NA NA <14 12 NR 71 13 NA
c-1,2-Dichlorcethylene~—=====cs==-= (20 (20 . : (g0
Chlarofore (1 < <1 (1 <1 [§ T <1 (3 <1 e a2 (1 (1
1,1,1-Trichloroethane-~==~===-===~= (. <1 1 49 40 130 150 a%0 360 430 260 2 3
Carbon Tetrachloride--~—=-==c<-=c= {1 <1 (3 T <1 <1 NR <1 1 (1 <1 (1 <1 <1
Trichloroethylene <1 (1 <1 190 1300 2100 2300 2200 1500 [1:] 64 (1 8
Bromsadichlorosethane--——~-—=== ————— <1 <1 <1 <3 110 NR NR <1 (33 < a <1 <1
c-1,3-Dichloropropene—~—=-====== ) : .

Dibrosochlarosethane— ————— e (e (%] (2 ’ 2
1,1,2-Trichloroethane~-—-~======= ]

c-1,3 Dichloropropeng-——========} . . : .
Dibromochlorosethane~——=—=====-== 3} «a [$ ) (1 (1 <1 B! <1 (5 T <1

1,1,2-Trichlroroethane-—---=== -————— L2 (1 2 2 NR 1 (3 O (1 . (2
1,2-Dibroscathane <6 e NA <10 (60 NR NR Nh . NA NA NA <6 (¢-8
Tetrachloroethylene - <1 1 2 62 1200 420 470 930 2200 a1 ] 90 16 . a9
Broscfore <3 <1 (2 6 <3 <1 <1 R ¢ - <1 e <1 (3 <1
Benzene (%:] <3 (§:] <3 [§:) <3 <3 <3 [%:] NA <3 (8 (3
Toluene- <3 ' (4 < (3 (¢ Iy <q <4 (6 <4 NA <4 3 4
Chlorobenzene €3 . (3 <3 <3 <3 <3 <3 <3 <4 NA <4 [¢:] 3
Ethylbenzene <3 3 . (6 3 9 NR NR (¥ (L] NA <4 <3 (%:]
Xylene to,s,p!} . <3 <3 <6 (8 (8 <10 <3 <6 (%] NA <3 <3 <3
Dichlorobenzene (0,8, pl-—=——-r-===-= <3 (L] <9 <6 (¢} [{:] (4 9 {9 NA 9 [¢] : <4
Tnll‘l [ 1 - I 931 £334 2663 2933 3537 4307 341 797 . 18 43
NA-Not Analyzed - NR-No Result Due To Technical Reasons 7-No Mention On Lab Results
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TABLE 3-2

WELL NUMBER
WELL DEPTH
SAMPLE DATE

Trichlorofluorosethane——=-===—=-=-==~

Methylene Chloride--———---== ——=)
1.1,E-T(ichlorntrilluurncthlno--)—-
1,1-Dichloroethylene--==--=== e |

c & t-1,2-Dichloroethylene-—=-=====

t-1,2-Dichloroethyleng-—~====="="""
1,1-Dichloroethane
c-1,2-Dichloroethyleng--—===-~====<
Chlorofore

1,1,1-Trichloroethane--—<=====~====

Carbon Tetrachloride--—=-=--=--—====
Trichloraethylene
Brosodichlorosethane-—-=r=<=c<===s=

c-l,3-0lchlnropruponc-----------)
Dibrosochlorosethane--—=—======= }--
1,1,2-Trichlorcethane

c-1,3 Dichlaoropropene )
Dibrosochlorossthane—-====<
l,l,ErTrichlrorocthln. -----------

1,2-Dibroscethane
Tetrachloroethylene
‘Brosofore -

Benzene
Toluene
Chlorobenzene
Ethylbenzene
Xylene (o,s,p)
Dichlorobenzene (o,m,p)-—-=========

Total

NA-Not Analyzed

NC-3

12126185

NA
[{:]

(14

<1

«

<1
<1

NA
21
(2

ANALYTICAL RESULTS - NEW CASSEL - GROUNDWATER QUALITY

NC-4
62

12/4/84 9/25/83 12/24/83% 12/4/83 9/23/83 12/24/83 1274184

(1

(10 -

s

(13

«1

:}
<1
160
<1

(2

NC-4

62

<1

<3

(31
<

30
<1
130

NR-No Result Due.To Technical Reasons

NC-4
62
NA
[{:)

14

(3}

490
(1
270
(1

7-No Mention On Lab Results

NC-3
&7

<1
(10

<13

€13

<1

(1

«a

(2

- NC-3

67

<1

4

<3
NA
20

<1

1

<1
(2

(2
10
1

NC-3

67

NA

(-]

(14

(14

<1

2
(1
1
<1

<1
<1

NC-6
&2
<1
<10

€13

<13

<1

<2

<6
(8
<8

NC-6
62

NC-é
3]

3/26/8% 12/24/83

<1

<4

<3
NA
20
<1

NA

<9

(14

(14

<1

NC-7
87

NC-7
87

1274784 2/28/8)

<1

(10

<13

170

<1

420
<10

<10 -

(¢

(13
<3
<3
<9
<3
<9
<«

391

(1

&7

(7
NA

<1

310
<10

(3]

<1
(2

(¢

(3}

R2-0000077

NC-7
37
12127183

NA
60

(14

1300

NA
10
2

<3
<6
<3
<6
()
<9

3782




TABLE B-2 ANALYTICAL RESULTS - NEW CASSEL - GROUNDWATER QUALITY
WELL NUMBER NC-8 NC-8 NC-8 NC-9 NC-9 NC-9 NC-10 NC-10 NC-10 NC-121 NC~11 NC-11 NC-12
WELL DEPTH 37 a7 37 . 39 39 39 38 36 38 38 £ 36 a7
SAMPLE DATE - 12/4/84 39/26/83 12/27/83 12/5/84 3/23%/83 1R/27/85 12/5/84 3/23/83 12/26/83 12/3/864 3/27/83 12/27/8% 12/3/84
Trichlorofluorosethane-~—=--~=c--=w= (1 <1 " NA <1 (1 NA <1 <1 NA ($1 <1 N NA <1
Maethylene Chloride------—-——--—- ) ' .
. 1,1,2-Trichlorotrifluoroethane--)-- 43 T <4 ({:] <10 14 39 <10 <4 [§:] as 28 34 (10
1,1-Dichlorgethyleng—---——=—==~- ) ) ’ : )
c 8 t-1,2-Dichloroethylena-——--=-=au- 120 <14 13 <14 <15 : {14 17 ' {14 (13
t-1,2-Dichloraethylene—————-———-—— } (3 : 3 ) %) 1)
1,1-Dichloroetha - 13 NA 14 13 NA as <13 NA (14 NR NA (14 €13
c-1,2-Dichlorocethylene------ ——————— <20 <20 <20 {20
Chlorofora ) 9 1 <1 . 18 2830 110 <1 «Qa 1 -] é : } <1
1,1 ,.l—Trtchloroothanc -------------- 42 13 a 30 130 180 1 1 1 83 2é 20 3
Carbon Tetrachloride---====ccec—ce-- 1 <1 <1 1 12 1 <1 <1 <1 (1 <1 Q1 <1
Trichloroethylene 48 12 10 24 a9 100 (3} a . «a 150 120 120 1
Brosodichlorosethane——-—————ccccewe <1 {1 <1 <1 <1 <1 <1 (1 1 {1 (1 1 <1

c-1,3-Dichloropropene————————=n= .

Oibromochlorosethane--- (2 (1] 2 e (2
1,1,2-Trichloroethane----===-=<-) '

¢-1,3 Dichloropropene-——-—~=ccc-- 3 . . ’ ’ . :
Dibrosochlorosethane---==ceceeac)-c’ (1 Ca <« 1 (1 «( (3} <1
1,1,2-Trichlroroethane~-~===r==c=== (2 <1 (e (1 2 <1 (2 Q1
1,2-Dibroscethane <60 NR - NA 6 2 NA . <6 e NA <6 (4] NA (¥
Tetrachloroethylene-- - 2300 920 440 a8 72 62 1 1 1 13 20 14 1
Brosofors €3 . (1 (£ . (3 < (2 [¢:] ($1 (¢:] (¢:] <1 (%] (§:)
Banzene 3 a . 8 3 3@ . «3 3 <a (@ «8 8 3 §:]
Toluene (3 4 <6 <3 (¢ ] <4 ($:) 4 <6 <9 <4 () <3
Chlorobenzene ' - (9 (3 <3 (3 <3 <3 <3 (%:] 3 (3 <3 <3 (8
Ethylbenzene 3 <9 <6 <3 <8 <6 <3 <3 <6 (8 <8 <6 . (%]
Xylene (o,m,p)----——crcrmrcaaaa ——— <3 <3 <6 <3 <9 {6 (:] . (3 <6 <3 <3 <6 (§:]
Dichlorabenzene (o0,e,p)-~-—-=-cwau- 3 (4 9 <3 (] (L) <3 4 134 3 ‘(A4 (9 <3
Total - 2582 T 944 4q81 134 337 s27 ° 2 2 2 2713 200 :38 1 3
NA-Not Analyzed NR-No Result Due To Technical Reasons 7-No Mention On Lab Results
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TABLE 3-2 ANALYTICAL RESULTS -~ NEW CASSEL - GROUNDUWATER QUALITY

NUMBER NC-12 NC-12 NC-13 NC-19 NC-14 NC-14 NC-13 NC-13 NC-16 NC-16 NC-17 NC-17 NC-18
DEPTH- 37 87 ' 60 68 68 [1:] (1) &6 64 64 64 64 40

LE DATE 9/27/0% 12/26/83 10/28/83 18£/91/683 10/28/68% 12/91/63 10/30/83 12/31/83 10/28/685 12/91/63 10/31/85 12/30/83 11/23%/83
hlorafluorosethane————=-==== - <1 NA NA NA NA ~ NA NA . NA NA NA NA NA NA
ylene Chloride----- ——m——————) )

2-Trichlorotrifluoroethane--1-- <4 [{ ] NR <8 NR <8 NR <e NR <8 NR <8 (Y]
Dichloroethylene-~——-=—-====) : ) - .
t~1,2-Dichlorocethylene-——~==—== <14 14 (14 (14 <14 (14 <14 €14 <14 (14 (14 NR
2-Dichloraethylene-——~~~—===-= - 3 .

Dichloroetha NA (14 €13 (14 13 <14 <13 (14 13 <14 <19 - (14 NR
2-Dichloroethylene--=~======- - 20 : . )

rofora <1 1 < (1 <1 (3] (1 (1 (1 <1 (3% (1 (30
1-Trichloroethane=-=-=====---=- 1 ) s o a a a s «a a 2 e 9
on Tetrachloride-———-=cc—ea—eea <« <1 NR (3} NR (3] - NR “ 41 NR <1 NR [$} <«
hloroethylene 1 [ O <« <1 <1 <1 1 <1 2 7 <1 1 1
odichlorpaethane-—--====-====== <1 <1 NR {1 NR {1 NR <1 NR <1 NR <1 {1
3-Dichlorocpropene—-=-=—--= ——1}

osochloronethane-——==c===-== =)=

2-Trichloroethane-====<===-= }

3 Dichloropropene—=-——======})’

a ' NR Qa NR % NR (1 NR Q NR (1 Qa

2 <« <1 (3] [§) {1 <1 <1 <1 (1 <« <1 <1 l
. . .. .
Dibrosocethane (%] NA {1 NA (1 NA 1 NA <1 NA < NA <1
achloroethylene 7 Qa <1 [§1 " [§1 @« 3 L (1 <1 ]
ofora-- (1 e ) (1 ¢ <1 (¢ [$1 (%] <1 (§4 <1 < (2
ane <3 3 {3 <3 (%:] (%] 3 <3 3 <3 <3 <8 . NA
ene <4 ({3 <4 <6 4 - (L] (L] <6 4 6 <4 <6 NA
robenzene <3 <3 (L] <3 - ¢4 <3 (L] <3 <4 [$:] <4 (%:] NA
lbenzene <3 (6 <4 <8 <4 ({3 4 < 4 <6 (L] 6 NA
ne (o,s,p} <3 (6 NR (43 NR (¥ NR ({3 NR ({3 NR (43 NA
lorobenzene (0,8 ,pl-—-—----=——-== 4 9 L{:] {9 (8 9 <3 9 [{:] 9 ({:] (9 NA
l-—=em-= 9 3 3 e o 0 4 3 ] 16 2 ] as
{ot Analyzed NR-No Result Due To Technical Reasons 7-No Mention On Lab Results
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TABLE 3-8 ANALYTICAL RESULTS - NEW CASSEL - GROUNDMATER QUALITY

WELL NUMBER . NC-10 NC-19 NC-19 NC-20 NC-20 NC-21 NC-21 9998 9938 NC-22d NC-22d

NC-29 NC-28
WELL DEPTH &0 (1] 62 60 60 [3:] &3 1: 1] a0 123 123 64 64
SAMPLE DATE ~-12/30/83 10/30/85 12/30/83 10/31/83 12/30/63 10/30/83 12/30/83 3/10/8% se:aams_uteuaa 12/93/685 10/80/83 12/23/83
Trichlarofluorosethane--====-==-"=< NA NA NA NA NA NA NA <1 NA NA NA NA NA
Methylene Chloride-——=c======"" -3 } : .

1,1 ,a-TriChlorntrtllunrn.thlni--)-— [{:] NR <8 NR [%:] <9 . a8 1300 <6 (8 NR 100
1,1-Dichloroethylena—--=--="=="" ) : : .

c & t-1,2-Dichloroethyleng==-=====" <14 <13 <14 <13 (14 <94 94 - 14 82 NR (14 <13 14
t-1,2-Dichl oroethylene-——==r-====="= . : : )
1,1-Dichloroethans - (14 (§-11 (14 (26 (14 -1 <14 64 46 NR <14 (2é (14
c-1 ,E-Dtchlornothql.nl---—--’--—---- .

Chlorotors - {1 110 93 . 1 <1 11. 10 1 1 Q1 <1 <1 T qQa
t,l,1-Trlchlnrouth-nc-------—------ q 2 2 94 2460 50 150. 610 7700 6 ] 11 14
Carbon Tetrachloride---== ———mm———— (3 NR €1 NR a1 (1 <1 <10 (1 (3} <1 NR [$) -
Trichloroethylene 2 2 ] s 11 ~ 8s - 910 360 460 (1 (3] 9 13
Brosodichlorosethane-—-—-==-==o=s=ms <1 NR <1 NR (1 <1 [§1 <10 {1 (1 <1 NR <1
c-1,3-Dichloropropene=——=—==" -——-)

IMbrn-nchlnrn.ulh-nl——-------—--)—-

1,1,2-Trichlaroethane ‘

c-1,3 Dichloropropene---=-=="="" )] . N
Dibronnchlnranoth-nn—--—--------)-- <1 NR. - 3] NR <1 1 <1 <1 £1 (1 (1 NR - (3}
l,l,Z-Trichlrnronthinl---—-- ------- (1 <1 <1 (1 <1 <3 1 2 . {1 <1 {1 {1
1 ,a-oﬂbrﬂlﬂl‘hlnv. : NA (1 NA 1 NA (1 NA [$ NA {1 NA <1 NA
Tetrachloroethylene 2 9 . 14 - 100 130 240 430 42 39 (3 2 <« 1
Brosofora-—- - 2 <1 e (1 (2 (SO 2 <1 (%] (¢ (%] {1 2
Benzene <3 3 <3 <3 (3 2 3 <3 <3 NA <3 <3 <3
Toluene <6 . <3 <6 (%] <& (4 6 <4 <& NA {6 <3 <6
Chlorobenzene- - <3 <3 <9 <3 <3 2 <3 (1] <3 NA <3 <3 <3
Ethylbenzene ——- ———— 6 <3 KL 3 () . 3 <6 3 <6 NA <6 <3 (6
Xylena (0,m,p}-- <6 NR B ¥} 13 <6 7 <6 4 <4 NA (¥ NR ’ <6
Dichlorobenzene {o,s,p)-—~———=—=="" <9 [{:] 9 [4:] <9 11 (9 8 <9 NA (9 {:} (9
Tatal-- - ) 123 112 244 401 430 1023 1160 . 9800 é 10 20 127
NA-Not Analyzed NA-No Result Due To Technical Reasons 17-No Mention On Lab Results
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TABLE 8-2 ANALYTICAL RESULTS - NEW CASSEL - GROUNDWATER QUALITY
WELL NUMNBER-- NC-24 NC-24 NC-23 NC-23 NC-26s NC-Rés NC-Ré&d NC-26d NC-27 NC-27 NC-27 NC-28s NC-20s
WELL DEPTH- - 463 63 40 &0 &2 62 . 120 120 &0 &0 60 37 37
SAMPLE DATE 10/30/83 312/23/83 10/81/83 12/24/8% 10/28/83 12/24/8% 10/29/8% 1B/26/63 10/91/65 11/23/83 12/26/83 10/31/85 12/31/83
Trichlorofluorosethane-=-=--- —e————— NA NA NA NA < NA " NA NA NA NA NA NA NA NA
Hethylene Chloride-=--===--c-===- ) ’
1,1,2-Trichlorotrifluoroethane--)-- NR ee NR 190 <9 [{:] NR <8 220 <8 85 © NR [{:]
1,1-Dichloroethylene-~==-=======) : .
cd t-‘I.E-DtChlorocﬂwl.n.----—-'-“—— a7 39 63 100 (94 14 <14 <14 ' 20 . »NII (14 <14 <14
t-1,2-Dichlorcethylene~—-—==-=~-==v ) :
1,1-Dichloroetha 71 39 100 88 g © €14 <13 (14 <26 NR (14 RS % <14
c-1,2-Dichloroethylene~~--==c=c===- ’ . :
Chloroforas (1 [$ <1 (1 . 8 1 1 <1 :} 2 Kl (1 (1
1,1,1-Trichloroethane-~~-—=====-= —— 370 320 470 700 1 13 1 19 a1 40 83 B $ ) (1
Carbon Tetrachloride----- ———eee—caa - NR (1 NR (1 R $ (1 NR (1 NR <1 <1 NR {1
Trichloroethylene - 9 13 74 120 2 “a <1 2 78 200 200 <1 .«
Brosndichlorosethane----=====cc=-=- - NR . <1 NR <1 {1 <1 "NR <1 NR <1 <1 NR <1
c-1,3-Dichloroprop )
Dibrosochlorosethane----—-===c-c)-=

1,1,2-Trichloroethane-=-====c-===- ] . 4

c-1,3 Dichl uroprnpcnc--f--------)

Dibrosochlorosethane- NR <1 NR . (1 <1 <1 NR <1 NR <1 (1 NR <1
1,1,2-Trichlroroethane-=====r====== <1 <1 .9 4q [¢:] <1 <1 <1 <1 <1 (1 [$ 11
1,2-Dibroscetha <1 NA NR NA (1 NA <1 NA <1 NA NA ’ <1 NA
Tetrachlarocethylene 100 280 340 420 1 <1 (31 1 30 41 -3 (3 1
Bromofors a (¢ <1 2 (- 2 (1 (2 (1 2 2 <1 e
Benzene <3 43 <3 <3 (2 (¢ ] <3 <3 (%: NA 3 <3 8
Toluene——- (%) <& <3 Y 4 (1) <4 ({3 ($) NA <6 <4 6
Chlorobenzene <3 <3 <3 (3 e (3 (L] <3 (%] NA <3 <4 <3
Ethylbenzene 3 (] <3 [ <3 6 . <4 6 [¢:] NA . €6, <4 ’ <6
Xylane (a,s,p) NR <6 [} ({3 KL <6 NR <4 NR NA NR 7 ' (6
Dichlorobenzane {(o,m,pl==~~-mo====- [{:] <9 [{:] <9 (11 9 ({:] <9 8 . NA <9 8 9
Total-- . 587 733 1058 1822 14 14 2 22 402 a ar7 7 o
NA-Nat Analyzed NR-No Result Due To Technical Reasons 7-No Mention On Lab Results
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TABLE 3-2 ANALYTICAL RESULTS - NEW CASSEL - GROUNDMATER QUALILTY
WELL NUMBER NC-28s  NC-28d NC-29s NC-29s NC-29s NC-29d NC-29d NC-30s NC-80s NC-30d = NC-30d
WELL DEPTH 87 190 a7 a7 a7 121 121 40 40 118 ! 118
SANPLE DATE - 2/3/86 10/29/85 11/1/8% 12/31/83 1/31/86 11/25/8% 1/80/86 11/85/8% 12/31/85 11/26/83 1/30/86
Trichlorofluorosethang-—~~~======-= (NA NA NA NA NA Na& NA NA © NA NA NA
Methylene Chloride--—~~-------=-} ’
1,1,2~Trichloratrifluoroethane--}-- <7 NR NR [{:} <7 <6 12 <6 8 (6 <
1,l-chhlnro.thulcnc---—---—. -2 .
c & t-1,2-Dichloroethylene~~~~----= <10. (14 72 94 120 NR <10 NR - 414 NR 10
t-1,2-Dichloroethyleng-—=-==c=rer-=
1,1-Dichloroethane . 412 (13 (26 14 12 " NR . <18 ~NR (14 NR (§¥
c-1,2~Dichlaoroethylene———--=====~--
Chlorofora <1 ) <1 <1 (1 ) < (1 1 <1 2 1 2
1,1,1-Trichloroethane~~=-======va~- <1 -] <1 R $ § <1 19 21 2 :] 13 19
Carbon Tetrachloride---~=-==-cca—ce (31 NR NR a 1 [§1 <1 (3} 1 <1 - €1
Trichloroethylene - <1 <1 24 16 16 4 8 <1 «a 1 2
Brosadichlorosethan@-—-—======= ——— <1 NR NR (1 (1 <1 <1 <1 <1 <1 (1
c-1,3-Dichloropropene~—-—--- .}

Dibrosochloromethane--—
1,1,2-Trichloroethane

c-1,3 Dichloropropena--—-——-=-==- ) .

Dibrosochlorosethane-—-——========}-= <1 NR NR <1 <1 (1 <1 <1 <1 <1 <1 , :
’ l,l,E-Trtchlrorootﬁnno ------- —————— {1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 !

1,2-Dibrosoethane (NA <1 NR NA NA <1 NA <1 NA [($) NA .

Tatrachlaoroethylene . (1 <1 640 560 940 q [ (1 (1 -] 4 !

Brosonfora {1 <1 <1 NR <1 2 (1 (a2 @ 2 1 :

Benzene 49 (%] <3 <3 <3 NA <3 NA [%:] NA 3

Toluene - <4 - <3 <6 <4 NA . (4 - NA <6 NA (4

Chlorabenzene-- <4 4 <3 <3 <4 NA <4 NA <9 NA <4

Ethylbenzene 3 <4 (4 <3 <6 <4 NA <4 NA <6 NA <4

Xylene (0,8,pl--- (%] NR <3 <6 <5 NA (¢] NA ({3 NA [¢-]

Dichlorobenzane (0,8, pl-—-—————cw=c 9 8 <8 (34 9 . NA <9 NA <9 NA . <9

Tatal : 0 -7 736 &70 1076 a7 48 . 2 10 20 ar

NA-Not Analyzed NR-No Result Due To Techaical Reasons 7-No Hention On Lab Results

R2-0000082



L _
li" Iii' llll E E IE = == o= - e — _— o

tamm s ¥ 2

ARAL 1TICAL BESIR TS
REIM CASSIL - GROUNDMATLR MIAL Ty

" Wel) Number------------=csooooooe- N5655 N6819 N6B848 N1732 NBAT2 N349? NB956 NR9S)
Wel) Depth (feet)*---c--c-anm-c----- 260 260 104 108 195 544 530 584
Sample Date---------=-=--sc==-=---c 8/7/85 8/7/85 5_/10/85 5/10/85 5/10/85 8/21/85 4/11/8% 2/6/85
Trichlorofluoromethane----------=--- <1 <1 <1 <1 <1 <1 <1 <1
Methlyene Chloride----~===----=-) NA NA 6 230 < 4 NA < 4 <10
l,l,Z-Trichlorotrifluoroethane--)--
1,1-Dichloroethylene------------ )

c & t-1,2-Dichloroethylene--------- NA NA 2% 48 <25 NA <20 - NA
t-1,2-Dichloroethylene---~-~------=-= <1 <1 NA NA NA <1 NA <17
1,1-Dichloroethane <1 <1 74 860 NA <1 NA NA
c-1,2-Dichloroethylene---------=-== <1 <1 NA NA NA <1 NA NA
Chloroform--------- B e ataatubad <1 <1 <1 2 <1 <1 <1 <1
1,1,1-Trichloroethane-----==-==---- ' <1 <1 3 1200 10 <1 <1 <1
Carbon Tetrachloride--------==-=-=~ <1 <1 <1 <10 1 <1 <1 <1
Trichloroethylene-----=-=-=-=-==-== <1 <1 1 - 360 6 <1 <1 <1

_Bromodichloromethane------=-===---= <1 <1 <1 <10 <1 <1 <1 <1
c-1,3-Dichloropropene----=------- )
pibromochloromethane------------ }-- _ NA NA NA NA NA NA
1,1,2-Trichloroethane-----=----- )
c-l.3-Dichloropropéne ----------- )

Dibromochloromethane----=--=--=---- )-- NA NA <1 <1 <1 NA <1 <1
1,1,2-Trichlroroethane-----------=-~ <1 <1 <1 5 <1 <1 <2 <3
1,2-Dibromoethane------=-~==-=-==="= NA NA <1 <1 <1 NA <2 <2
Tetrachloroethylene-------=--====-== ] <1 1 21 4 <1 <1 < 2
Bromoform-----=-----~-===mecc-c==-- -- <1 <1 <1 < <1 <1 <1 <1
Benzene-----=-m=-=-oc=-----os=s=o=os NA NA <3 <3 <3 NA <3 <5
Toluene---=--=======cmcmms-o=-====-- : NA NA < 4 <4 <4 NA < 4 <3
Chlorobenzene------=-======--===-=-=> <1 <1 <4 <4 <4 <1 <3 <3
Ethylbenzene------=m==c-=====-=c=== NA NA <5 <5 <3 NA <3 <3
Xylene (0,m,p)--==~===--=c-=-===="="" NA NA <4 <4 <4 NA <3 <3
pichlorobenzene (o,m,p)-----=---=-~ NA NA <8 <8 <8 NA <4 <10
Total--m-m-emmmmomcomnmomomomomoo- q 0 117 2,726 - 21 0 0 - 0

*Below Ground Surface
NA - Not Analyzed
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TABLE 3-3

NEW CASSEL - CONTAMINATED AQUIFER SEGMENTS
~ TOTAL ORGANIC COMPOUNDS
DATA SUMMARY

(ug/1)
- Depth* Number of

New Cassel (Feet) Mean Range Median Data Points
NC-1 60 2 1-3 2
NC-2s 57 2927 2554-3557 2798 4
NC-2d ' 120 797 1
NC-3 60 KL 24-45 2
NC-4 62 .503 188-818 2
NC-5 67 15 8-22 2
NC-6 62 "0 0-0 .2
NC-7 . 57 3150 518-5782 2
NC-8 57 714 481-946 2
NC-9 59 532 527-537 2
NC-10 58 2 2-2 2
NC-11 58 206 200-211 2
NC-12 - 57 6 3-9 - 2
‘NC-13 68 8 1
NC-14%* 68 0 1
NC-15 66 . 5 1
NC-16 64 16 1
NC-17 : 64 -2 1
NC-18t 60 8 1
NC-19 : 62 112 1
'NC-20 o 60 401 - 1
NC-21 63 1023 1
NC-22d 125 10 1
NC-23 .64 127 1
NC-24 . 65 735 1
NC-251 60 1822 1
NC-26s 62 14 1
NC-26d 120 22 -1
NC-27 60 344 311-377 2
NC-28s 57 0 0-0 2
NC-28d 130 (7) - (1)
NC-29s 57 873 . 670-1076 2
NC-29d 121 48 1
NC-30s 40 10 - 1
NC-30d 118 27 1
N5655 260 4 1
N6819 : 260 ' 0 1
N6848 , 104 117 1

1

N7732 ) 108 2726
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New Cassel

N8472
N8497
N8956
N8957
N9938

TABLE 3-3 (continued)

DATA SUMMARY

(ug/1)

NEW CASSEL - CONTAMINATED AQUIFER SEGMENTS
- TOTAL ORGANIC COMPQUNDS

Median

Number of
Data Points

Depth*:

(Feet) Mean
195 21
544 0
530 0
584 0

80 9800

Range

= et b e

Note: The first sample after well development Was discarded in this
data summary when more than one well analyses exist

* Below ground surface

- **No information is available on soil or drill cutting backfill

t Soil sample of drill cutting backfill indicate the following

parameters:

( ) This is the first sample after well development;
samples available for this well.

NC-18 Ethylbenzene
Xylene

140 ppb
160 ppb
NC-25 1,1,1-trichloroethane 26 ppb

no subsequent
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wells, NC-28s is not contam1nated at shallower depths, however,
the one sample ava11ab1e for NC-28d has 7 ug/1 reported for total
organic compounds. Wells with 1 to 10 ug/1 detected for total '
organic compounds are:

- Total Organic Compounds'
Well Number (ug/1)

NC-1
- NC-10
NC-12
NC-13
NC-15
NC-17
NC-18

NC-22d

© N-5655

— <
2OONOIOONMN

Seven of these wells are about 60 feet deep, but NC-22d
(125 feet) and N5655 (270 feet) are deeper.

Thé data suggests that the glacial and upper Magothy
aquifers up to 120 feet below the surface are significantly

contaminated with organic compounds. Some contamination also’

exists in wells up to 240 feet deep. Wells greater than 500 feet

deep are not contaminated in the New Cassel area. The suite of
organic compounds that are found in the shallow wells are larger
thah, but similar to compounds detected at greater depths. The
site specific hydrogeology needs additional investigation before
prediction of contaminant movemeht can be assesséd.

‘ Upgrad1ent wells, such as NC 14, N-6, NC-13 and N-15
1nd1cate that the source of organic contam1nat1on in New Cassel

is to the south of these wells and in an industrial area.

3-11
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For the six most contaminated wells, the following analy-

sis is provided bésed on specific chemicals detected. Levels of .

total organic compounds for NC-7, the well furthest downgradient
within the industrial area, increased from 518 ug/1 in February
1985 to 5,782 ug/1 in December 1985. (The f{rst analysis in
December 1984 reported 591 ug/1 of total organic compounds was
discarded as described in Section 3.1.) This increaée can be
attributed to two chemicals; 1,1-dichloroethane was not analyzed

for in the February sample and had a reported concentration of

1,300 ug/1 in December 1985; 1,1,1-trichloroethane increased from

510 ug/1 to 4,400 ug/1. Further sampling and analyses for NC-7
are necessary to determine a consistent value and/or quantify any
fncréasing trends.

There are several industrial users of 1,1,1-trichloro-
ethane upgradient. of well NC-7, but reported annual usage is
generally small, léss than 35 gallons per year. 1,1,i-trich1oro-
~ ethane may also have been used as a cesspool cleaning product
prior to recent sewering of the area. There is no reported '
industrial use of l;l-dichloroethane in the New Cassel area;’
however, this compound is a degradation product of 1,1,l1-trichlo-
roethane. o .

Well NC-2s, about 800 feét upgradient from NC-7>has four

analyses available from Decembeh 1984 to December 1985 (a fifth

3-12
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was discafded as described in Section 3.1). Total orgahics
‘increased from 2,554 to 3,557 ug/1 over the year. This increase
results primafi]y from two chemicals; l;l,l-trich]oroéthane
increased from 40 ug/l to 390 ug/1 and trichloroethylene
increased from 1,300 ug/1 in the first sample to about 2,200 ug/1
‘in the three subsequent analyses. Bromoform decreased from 1,200
ug/1 in December 1984 to 450 ug/1 in two samples taken March
1984. The most recent analysis for bromoform in this well was
950 ug/1. Currently, there are no reported industrial users of
bromoform in the area. Bromoform is used in pharméceutica]
manufacturing, as an ingredient in fire resistant chemicals and
gadge fluid, and as a solvent for waxes, greasé and oils.
1,1,1-trichloroethane .has apparently migrated deeper into
wel]lNC-Zd at a reported concentration of 430 ug/1 in the one
sample taken from this well. Well NC-21, about 1,200 feet
upgradient of NC-2 shows a slightly different suite of contami-
nants;_l,l;l-trichloroethane is still present, but at a lower
concentration (150 ug/1). Trichloroethylene (350 ug/1) and
tetrach]oroethy]ene.(450 ug/1) are the largest contaminants in
this well. 'Therevare seVeral large users of trichloroethylene
(300-1,000 ga1iohs/year) énd tetrachloroethylene in the New |

Cassel area (see Table 3-1).

3-13

R2-0000089




Well N7732, located about 1,200 feet to the east of NC-2,

has several contaminants reported in the most recent routine
anaTysfs; l,l-dichlordethane (860 ug/1) énd 1,1,1-trichloroethane
(1,200 ug/l) are found‘in amoﬁnts that are similar to NC-7 and
NC-2. Trichloroethylene is reported at 360 ug/1, but tetra-

" chloroethylene is reported at on1j 21 ug/1. The other major
constituent reported is methylene chloride/1,1,2-trichlorotri-
f1uoroethéne/l,l-dichloroethylene (not resolved analytically).
There are seyeral'industries in the New Cassel area that report
using methylene chloride up to 8,000 gallons per year.

NC-25 (one analysis used), 1oca£ed about 800 feet
| upgradient from N7732 and about 800 feet southwest of NC-21
contains 1,1,1-trichloroethane (700 ug/1), trichToroethylene (620
ug/1), methylene chloride/1,1,2-trichlorotrifluoroethane/1,1-di-
_chloroethylene (100 ug/1) and trichloroethylene (120 ug/1).

Well N9938 (one analysis used), lTocated 400 feet to the
northwest of NC-25 has 7,700 ug/1 of 1,1,1-trichloroethane, 1,500
“ug/1 of methylené chloride/1,1,2-trichlorotrifluoroethane/1,l-di-
chloroethylene and 460 ug/1 of trichloroethylene.

In summary, it appears that contamination has m1grated in
the glac1al and upper Magothy aquifer downgradient of the New
Cassel area. Public water supply wells located as close as 800

feet from significantly'contaminated observation we1ls, however,

3-14
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do not show signs of contamination. This indicates that the

vdeeper portions of the Magothy aquifer in the study area have not

been affected at the present time. However, lack of well defined
clay layers as described in Section 3.2.2 indicates that there is
a potenfia] threat to water supply wells in and doanradient of
this area.

3.3 Garden City Park

3;3.1'Site Description |
As shown in Figure 3-6, Garden City Park is a one square
mile area that is pért of the Town of North Hempstead. The
northern border is along Hillside Avenue and extends southwards-
to the railroad tracks south of Jericho Turnpike. The eastern
bordeh is Herricks Road adjacent to Mineola, and the western
boundary is approximately located by Leonard Boulevard next to

New Hyde Park. A1l of the wells in this study are_1ocated in the

"most southern part of Garden City Park between the Long Island

Railroad and Jericho Turnpike on the north (Figure 3-7). Two

- wells are located across the southern border into Garden City

Village.

| The major land uses are residential, commercial and
industrial. Thé residentié] area, mainly to the north, is medium |
density, with five to ten dwelling units per acre. Commercial

activity is concentrated in elongated strips along Jericho
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Turnpike. Industry is concentrated along the southern railroad
border of Garden City Park and in-.a north-south strip along
b Denton Avenue. :

The area is serviced by the Town of North Hempstead Garden
City Park Nater District, and is part of Nassau County Sewage
Disposal District #2 which has been serving the area since the
early 1950's. The area was'deveioped approximately 40 years ago
and there is little current grohth. The 1980 population wasv
7,?12 people, an increase of 300 people since 1970. There are
two former lahdfi]]s in Garden City Park along Denton Avenue.
These 1andf111s are discussed in Section 3.5 because they are
closer to wells dr111ed as part of the New Hyde Park groundwater

'1nvest1gat10n.

There are no known historical occurrences of groundwater
contamination in this area. However, past storage and disposal
practices of industry in the ;reé are potential sources of con-
tamination. In the 1977-1978 Industrial Survey Report prepared
by NCDH, methods of d1spos1ng of organic chemical waste in ‘this
area included d1scharg1ng of chemicals into drains and drywells,
and d1sposa1 into ‘trash or at unidentified landfills. Follow-up
action required the cessation of these activities, but the impact

on groundwater quality as a result of previous activities is

unknown,

3-16 ' _

R2-0000092




4.0 Contaminated Aquifer Management and Remedial Alternatives

Based on the preliminary contamination assessment of gheA
five areas, there aré several abp]icab]e management alternatives.
The most immediate management alternative to mitigate groundwater
contamination is to abate tﬁe sources of contamination. This
often requires a comprehensive investigation comprising surveys,
soil borings, monitoring well installation, and sampling and
analysis of waste discharges, soils, sediments and groUndwater to
identify fhe contaminant source. However, if the site problem
involves more than source abatemeﬂt, which is the sitdation for
most of the five areas in this study, and soil and groundwater
are significént]y contaminated, the approach to remed%a1 action
is more complex. :

Depending on the site specific prob]em,‘a number of reme-
dial alternatives are available. Once the source(s) have been
determinéd, abatement -alternatives include discharge elimination
(hold and haul); treatment prior to groundwater discharge; and
discharge to a municipal treatment facility with or without
pretreatment depénding on the quantity and level of contamina-
tion. This is done as part of the New York State Pollutant
Discharge Elimination System and Nassau County Public Health
Ordinance, Articles Nine and Eleven. In order to determine the
most implementable and cost-effective solution it is important to

first define the site problem.
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Site problems éan generally be placed in one orAmoremof
the following categories: (1) air pol]htion; (2) surface water
infi1tfation or contamination; (3) 1eachatg generation and
contaminated groundwater; (4) gas migration; (5) presence of
wastes in drums, lagoons, tanks, etc; (6) contaminated sediments
~and soils; (7) contaminated water supply; énd (8) contaminated
sanitary and storm sewer lines. v

With regard to the sites evaluated in this investigation,
contaminated soils, groundwéter and water supply are of'mqst
concern, although wastes themselves, organic vapor migration and
_ contaminated sediments in storm drainage systems'ére also
potential problems. Air contamination and surface water
contamination are remote possibi]ifies. |

General response actions to mitigate these prob1ems.and
associated remedial technologies are provided in Table 4-1. For
the categories identified as of primary concern in this ground-
water investigation above, Table 4-2 presents a list of remedial
technologies classified according to the type of 6ffsite problem
(1eachate generation and contaminated groundwater; contaminated
sediments and soils; and contaminated water supply) they are
intended to mitigate.

In order to determine the most appropriate remedial alter-

native or combination of alternatives, a cost-benefit analysis
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TABLE 4-1

GENERAL RESPONSE ACTIONS AND ASSOCIATED REMEDIAL TECHNOLOGIES

General Response Technologies
Action :
No Action Some monitoring and analyses may be performed.
Containment Capping; groundwater containment barrier walls;
- bulkheads; gas barriers.
Pumping Groundwater ‘pumping; liquid removal; dredging.
Collection Sedimentation basins; French drains; gas vents;
gas collection systems.
Diversion Grading; dikes and berms; stream diversion

Complete Removal

Partial Removal

On-site Treatment
Off-site Treatment
In Situ Treatment

Storage
On-site Disposal

© 0ff-site Disposal

Alternative Water Supply

Relocation

ditches; trenches; terraces and benches; chutes
and downpipes; levees; seepage basins.

Tanks; drums; soils; sediments; liquid wastes;
contaminated structures: sewers and water
pipes. ‘

Tanks; drums; soils; sediments; liquid wastes.

“Incineration; solidification; land treatment;

biological, chemical, and physical treatment.

Incineration; biological, chemical, and
physical treatment.

Permeable treatment beds; bioreclamation; soil
flushing; neutralization; land farming.

Temporary storage structures.
Landfills; land application.

Landfills; surface impoundment; 1and
application. '

Cisterns; above ground tanks; deeper or
upgradient wells; municipal water system;
relocation of intake structure; individual
treatment devices.

Re]ocate residents'temporari1y or permanently.

Source: U.S. Environmental Protection Agency
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TABLE 4-2

~ ALTERNATIVE REMEDIAL TECHNOLOGIES TO
ADDRESS IDENTIFIED SITE PROBLEMS -

‘Leachate and Groundwater Controls

0 Cabping

- Synthetic membranes

- Clay

Asphalt

Multimedia cap

Concrete

- Chemical sealants/stabilizers

o Containment barriers
Function options
- Downgfadient placement

- Upgradient placement
- Circumferential placement

' ~_ © 'Material and construction options
' (vertical barriers)

Soil-bentonite slurry wall.

- Cement-bentonite slurry wall .
Vibrating beam

Grout curtains

Steel sheet piling

Horizontal bérriers~(bottdm sealing)

- Block displacement
- Grout injection

o Groundwater pumping (generally used with
capping and treatment)

- Extraction and injection

- Extraction alone '

- Injection alone

Equipment and Material Options

- Well points
- Deep wells
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TABLE 4-2
(continued)

ALTERNATIVE REMEDIAL TECHNOLOGIES TO
ADDRESS IDENTIFIED SITE PROBLEMS
- Suctiod wells
- Ejector wells
- 0 Subsurface Collection Drains
- French drains
- Tile drains
- Pipe drains (dual media drains)

Excavation and Removal of Waste énd Soil

0 Excavation and removal

Backhoe

Cranes and attachments
Front end loaders
Scrapers

Pumps

Industrial vacuums

0 Grading

- Scarification
- Tracking
- Contour furrowing

o Capping (see Leachate and Groundﬁater
Controls)

0 Revegetation

Grasses

Legumes

Shrubs .
Trees, conifers
Trees, hardwoods

In Situ Treatment

0 Hydrolysis
0 Oxidation
0 Reduction
0 Soil aeration
o Solvent flushing
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TABLE 4-2
(continued)

ALTERNATIVE REMEDIAL TECHNOLOGIES TO
ADDRESS IDENTIFIED SITE PROBLEMS

Neutralization
Polymerization

Sulfide precipitation
Bioreclamation v
Permeable treatment beds
Chemical dechlorination

000000

o Treatment of agueous waste streams
Biological treatment

Activated sludge
Trickling filters

Aerated lagoons

Waste stabilization ponds
Rotating biological disks
Fluidized bed bioreactors

Chemical treatment

Neutralization
Precipitation

Oxidation -

Hydrolysis

Reduciton

Chemical dechlorination
Ultraviolet/ozonation

I : _ Physcial treatment

Flow equalization
Flocculation
Sedimentation

Activated carbon
Kleensorb

Ion exchange

Reverse osmosis
Liquid-1iquid extraction
Oil-water separator
Steam distillation

Air stripping

Steam stripping
Filtration

Dissolved air flotation
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TABLE 4-2
(continued)

ALTERNATIVE REMEDIAL TECHNOLOGIES T0
ADDRESS IDENTIFIED SITE PROBLEMS

Contaminated Water Supplies

0 Alternat1ve drinking water supplies
o Municipal water supply treatment (see Treatment
of aqueous waste streams - Physical Treatment)

Source:  U.S. Environmental Protection Agency
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needs to be undertaken. As parp of this analysis, site‘
characteristics, such as géo]ogy and hydrology; existing land
use; prox1m1ty to water supp]y wells; and depth.to groundwater,
also needs to be eva1uated. Because this report prov1des only a
preliminary assessment of each of the study areas, additional
data is requ1red, especially to define the site specific
hydroge61ogica1 characteristics. Much of the data gathered for
this investigation can be directly applied to selection of
remedial alternatives, however, location of sources and a more
comprehénsive and cbnsistent assessment of water quality is

needed at each site. Table 4-3 identifies site characteristics

typically used in the alternative screening process.

In addition to ;ite features, waste, contaminated soil and
groundwater characteristics that 1imit the effectiveness or
feasibility of remedial technologies need to be considered.

These include physical properties of thevcontaminaht, such as
volatility, so]ubi]iiy and densﬁty; specific chemical
constituents such as chlorinated organic chemicals or metals; and
properties that determine the contaminant's degree of hazard,
1nc1ud1ng pers1stence and tox1c1ty. Waste characteristics which
may influence the selection of the most appropr1ate remedial

measure(s) are provided in Table 4-4.
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The data obtained as part of this investigation does .not
provide sufficient infdrmatioﬁ fo recommend.specific mitigation
measures. The scope and detail of work required for this
‘determination is substantially greater as compared to this study
and is usually obtained in a formal Remedia]{Investigation and
Feasibility Study (RI/FS). Typically, the ;oSt'for a RI/FS for
each specific site is approximately $750,000. As described in
Section 1 (Introduction), the primary purpose of this project waé
limited to the identification of contaminated aquifer segments in
Nassau County, and a pre]iminary assessment of the extent of
groundwater contamination and areas of potential sources.

o AIthough the scope of work is limited in this study, a
preliminary selection of the most plausible remedial alternatives
can be undertaken. Based on an assessment of site -problems and
features, and‘characteristics of the groundwaﬁer contaminants
detected, the following mitigation measures have the greatest
pbtentiai:

1. Source abatement and contihued surveillance to monitor
groundwater contamination (dependent upon threat to public
water supply).

2. Capping,'excavation.and removal, and onsite flushing and
treatment of contaminated soils (dependent upon extent,

characteristics and Tocation).
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TABLE 4-3

SITE CHARACTERISTICS THAT MAY ,
AFFECT REMEDIAL TECHNOLOGY SELECTION

Site volume : Depth of bedrock-

Site area Depth to aquicludes
Site configuration Degree of contamination
Disposal methods Direction and rate of
Climate (precipitation, groundwater flow
temperature, evaporation) Receptors ,
Soil texture and permeability Drinking water wells
Soil moisture _ Surface waters
Slope Ecological areas
Drainage Existing land use
Vegetation Depths of groundwater or
plume
TABLE 4-4

WASTE CHARACTERISTICS THAT MAY AFFECT
REMEDIAL TECHNOLOGY SELECTION

Quantity/concentration Infectiousness

Chemical composition Solubility.

Acute toxicity Volatility

Persistence Density
Biodegradability - Partition coefficient .
Radioactivity : Compatibility with other
Ignitability ' : chemicals

Reactivity/corrosivity Treatability

Source: U.S. Environmental Protection Agency
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Vertical contaminant barrfers (siurry wall, vibrating beam,
etc.), and recovery we]js with treatment, and recharge.or
discharge with pretreatment to a municipal treatment faciiity
(dépendent upon extent, characteristics, location and proxi-
mity to public water supply wells).

ﬁelocation of water supp1y wells, and water supply treatment

(dependent upon contaminant characteri;tits).
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5.0 RECOMMENDATIONS

o The findings of this report should be referred to the New York
State Department of Environmental Conservation for State and
USEPA Superfund consideration.

o Continued investigations should be conducted in New Cassel,
Garden City Park,bwest Hicksville and, to a lesser extent,
North Hicksvil]e:and New Hyde Park to: éomp]ete definition of
the horizont§1 and vertical extent ofbcontaminatidn; assess the
threat tq.pub1ic water supply; identify contaminant sources;
and motivate efforts to remediate contaminant sources and
groundwater contamination. Further investigation should
include: installation of additional wells; determination of
the cause of anomalous water level readings in New Cassel and
West Hicksville; collection of additional water qua]ify and
level data at existing wells to establish the consistency of

.~ data and identification of tfends; énd performancg of
additional detailed surveys of the industrial areas in the

study areas.

0 On the basis of the extensive area and high level of contamina-

tion identified in New Cassel and the conseqﬁent threat to
public water supply sources, consideration should be given td
singling this area 6ut for priority consideration as a site for

Superfund type investigation and remediation.
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o Detailed 1ndustria1vfaci1ity surveys shoﬁ]d be performed in.
areas contiguous td'and upgradient of wells which showed signi-
ficant groundwater contamination.

o Contaminated aquifier segments as found in Lake Success and
Glen Cove, which are not being actively evaluated or remedi-
ated, should also be iﬁvestigated.

o Industrial areas of the County located within the Magothy

| recharge area (Hydrogeologic Zone I) that are not presently

v monitored for groundwater contamination shou]dAbe jn?esti-

gated.

5-2

R2-0000105




APPENDIX A

R2-0000106



NC-1

0-1 .
1-20 -
20-60

NC-2s

0-2
2-42
42-57

NC-2d

0-2
2-6
6-23
23-30
30-53
53-119
119-
135

NC-3

0-3
3-43
43-60

NC-4

0-3
3-40
40-62

NC-5

2-45

45-67
-NC-6

0-1
1-44
44-62

NC-7

0-2
2-35
35-57

“sand, gravel fill. ' -

light brown med.-coarse sand, med. gravel.

fine-med. c1eanvtan sand.

fill
tan med.-coarse sand, med. gravel.
tan fine sand, f1ne grave], 1nterst1t1a1 clay.

‘b]ack fill, sand.

gray silty sand.

coarse gravel, brown silty sand.

fine med. sand with binder.

coarse gravel, med. fine yellow sand.
med. fine sand.

fine sand, trace binder yellow.

_ brown loam and gravel.

brown med.-coarse sand and gravel.
light brown med.-fine sand, fine gravel, trace silt,
interstitial clay.

loam

‘brown med.-coarse sand w1th gravel.

tan fine sand with silt and 1nterst1tia1 clay.

sand gravel fill.
brown med.-coarse sand, grave], cobbles.
tan fine-med. sand f1ne gravel, interstitial clay, 511t

sand gravel fill.
brown med.-coarse sand and grave]
tan fine-med. sand, trace fine gravel, s11t

fill
brown med. -coarse sand and gravel.
med.-fine clean tan sand, trace gravel.

R2-0000107



20-45
45-55
-55-70

NC-16

0-2
2-16
16-40
40-50
55-66

sand, gravel fil1,
brown med.-coarse sand and g

ravel,

fine-med._clean tan sand, trace fine_grave].

sand gravel fil],
med.-coarse sand and gravel,

fine tan sand, silt, interstitial'clay.

sand gravel fil1,

7

‘tan med.-coarse sand ang gravel,
fine tan sand, trace fine gravel, silt, clay.

loam fi11. :
light brown sand, trace med.

tan fine sand, interstitial clay.

loam i1l

brown sand, fine-med.:gravel.

fine-med. sand, interstitia)

Topsoil.
fine brown silty sand.
med.-coarse 1ight biown sand.

silt and clay.

fine-coarse gravel, some cobbles.
fine white-brown sand, fine gravel,

fine yellowish-brown sand.
fine red-brown sand.
grayish_white clay.

Topsoil.

med.-coarse dark brown sand a
clean fine brown sand, trace

med.-coarse brown sand and gravel, some cobbles.

nd gravel,
of silt.

fine yellowish brown sand, trace of silt.

Topsoil
med.-coarse sand and gravel, -
med.-coarse dark brown sand a
clean fine brown sand, trace
fine yellowish brown sand, tr

some cobbles,

nd gravel,

silt, seam of gray-
ace silt.

gravel, clay, silt.

white clay.
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NC-17
0-2
2-20
20-40 .
40-50
50-66

- NC-19

0-2
2-20
20-40
40-50
50-64

NC-21

0-2
2-16

- 16-40

40-50
50-65

NC-22d

0-1

1-8
8-40
40-49
49-71
71-125
125-140

NC-23

0-2
2-18
18-35
35-50
50-66

NC-24 -

0-2
2-20
20-40
40-50
50-67 -

NC-26s

0-2
2-20
20-45
45-50
50-65

Topsoil ‘
med.-coarse brown sand and gravel, some cobbles. -
med.-coarse dark brown sand & gravel,

- clean fine brown sand, trace silt.

fine yellowish brown sand, trace silt.

| Topsoil

med.-coarse brown sand & gravel, some cobbles, trace s11t

~ ‘med.-coarse dark brown sand & gravel.
“clean fine-med. brown sand & gravel.

fine-med. red brown sand, trace silt.

Topsoil _

med.-coarse sand & gravel, some cobbles.
med.-coarse dark brown sand & gravel.
clean fine brown sand, trace silt.

fine yellow brown sand trace silt.

Topsoil

fine silty sand & grave]

coarse gravel, fine-med. sand-brown.
coarse gravel, fine sand-yellow.

fine gravel, med fine sand with b1nder
fine gravel, med. fine sand.

med. fine sand.

Topsoil

med.-coarse brown sand & gravel (some silt) some cobbles.
med.-coarse dark brown sand & gravel.

clean fine-med. light brown sand.

fine-med. red brown sand, trace silt.

Topsoil
med.-coarse brown sand- & gravel, some cobbles.

‘med.-coarse brown sand & gravel.
‘clean fine-med. brown sand, trace silt.

fine-med. yellowish brown sand trace silt.

Topsoil v
med.-coarse sand & gravel, some cobbles.
med.-coarse dark brown sand & gravel.
clean med. sand, slight brown.

- fine-med. rgd brown sand, trace silt.
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NC-26d

Through asﬁhaTt

-0-5
5-10
10-16
16-30
30-60
60-90
90-100

'100-120

120-132
NC-27

0-2
2-20
20-45
45-50
50-64

NC-28s

0-2
2-20
20-35
35-50
50-60

NC-28d

0-2
2-20
20-35
35-50
50-60
60-84
84-96
96-114
114-133
133-135

NC-29s

0-2
2-5
5-10
. 10-16
'16-30
30-60

fine brown silty sand. ,
med. coarse brown silty sand & gravel.
med. coarse sand & gravel. o
med. coarse dark brown sand & gravel,
med. coarse red sandy siit.
fine white brown. sandy silt & clay.
fine white brown sand.
fine red brown sandy silt & clay.
fine-med. 1ight brown sand.

Topsoil
med.-coarse sand & gravel, some cobbles.

- med.-coarse dark brown sand & gravel.

clean med. sand 1ight brown.
fine-med. ‘'red brown sand, trace silt.

~ Topsoil

med.-coarse brown sand & gravel, some cobbles.

med.-coarse dark brown sand & gravel.
clean fine red 1ight brown sand, trace of silt.

" dark gray silty clay,:lenses of sand.

'prsoil

med.-coarse brown sand &-grave], some cobbles.,
med.-coarse dark brown sand & gravel.

‘clean fine-med. brown sand, trace silt.

fine-med. brown sand-silt.

‘(dark) gray silty clay lenses of sand.
~fine red sandy silt.

fine med. brown sand.
fine-med. red brown sand.
white clay (red lenses)

Topsoil '

fine brown sandy silt.
med.-coarse brown silty sand & gravel,

med.-coarse sand & gravel.

‘med.-coarse dark brown sand & gravel seam of gray white clay.
med. coarse red sand, trace silt. -
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n NC-29d
0-2 black fill. _ _
2-8 : coarse gravel, med.-sand, mix yellow clay.
u 8-12 coarse gravel, med.-fine sand, yellow. .
12-36 - fine gravel, med.-fine sand, yellow. _
36-120 fine 1ight brown sand, layers coarse gravel.
|] ~ 120-125 gray silty clay.
NC-30d
H 0-7 coarse gravel silty sand mix.
7-18 coarse gravel, fine yellow sand with binder.
18-35 . fine gravel, fine yellow sand with binders.
ﬂ 35-118 *  Tlight brown fine sand with binder.
118-130 dark gray silty clay. ’
6CP-1
" - 0-3 fill
3-10 ~light brown med.-coarse sand, med. gravel.
ﬂ 10-28 dark brown sand, fine-med. gravel.
28-59 ~dark brown fine-coarse sand, med.-coarse gravel,
H GCP-2
0-2 fill '
I 2-28 fine-coarse sand, fine-med. gravel, 1ight brown.
28-59 tan, clean med.-coarse sand, fine gravel.
I GCP #4 |
0-10  brown med.-coarse sand & gravel.
10-28 - dark brown fine-med. sand, fine med. gravel.
28-40 - dark brown fine-med. sand, fine gravel.
40-53 fine-med. 1ight brown sand.
GCP_#5 |
0-2 Topsoil .
2-9 -~ dark brown med.-coarse sand & gravel.
9-15 light brown med.-coarse sand & gravel.
15-42 - dark brown med.-coarse sand, small gravel.
42-61 clean brown sand-med. coarse. :
GCP #6.
0-10 Med.-coarse brown sand & gravel,
10-25 . dark brown fine-med. sand, some small red gravel.
25-40 fine-med. dark brown sand, fine gravel. ’
40-57 clean fine-med. light brown sand.

R2-0000111





